A SCREW PROPELLER The present invention relates to a screM/propeg[¢FIAh§h$ﬁ£T
a boss cap with fins. In order to inprove the characteristics of a screw
propel ler, .particularly the propeller efficiency, extensive and intensive
researcﬁe§g¢have al ready been nmade by engineers with respect to the

t echani cal design of nunber, shape, devel oped area, pitch, etc. of blades
and now their fruits naterially have beern reught forth to a nearly maxi num
extent. Thus it is extrenely difficult to expect any future drastic

i mprovenent of the propeller charagt seaesit prgpetigough researches on these
itens. On the other hand, it has b&en Known that the propeller efficiency

of a screw propeller is lowin the proximty of its boss. For this reason,

it has been proposed several tinmes to provide a snall dianeter
propeller at the rear stream side of the main propeller so that the _
propeller efficiency in the proximty of its boss -2- may be raised, for

exanpl e, in the Japanese Uility Mdel Laid-opens Nos. 30,195/81 and
139,500/ 82. It seens ho¥$ver that such idea in fact was not successful,

probably for the reasontPRaPTERENE PRLENEHRR ﬁ%%“%%ﬁrﬁﬁﬂﬁ|ﬁﬁﬁﬁ¥ﬁR¥QEﬁkhﬁ¥

having a boss cap with fins.

In order to improve the characteristics of a screw
propeller, particularly the propeller efficiency, extensive
ané intensive resecarches have already been made by engineers
with respect tn the technical design of number, shape,
developed area, piteh, ectc. of blades and now their fruits
materially have beer brought forth to a nearly maximum
extent. Thus it is extremefy difficult to expect'any future
drastic improvémeﬁt ©f the propeiler characteristics through

researches_on these iters.

On the other hand, it has been known that the
propeller efficiency of a screw prépeller is léw in the
proximity of its bosé. For this reaébd, it has been
provosed several times to provide a small diameter
prope:ler at the rear'stréam side of the main propeller s

that the propeller efficiéncy in the proximity of its becse



torque increases and thus the propeller efficiency is not so inprovedas
expected. An object of the present invention therefore is to provide a new
t echni que whi ch enables to inprove the propeller characteristics

particularly the propeller efficiency to a considerably high exted¥ through

addition of a boss cap with fins to a propeller. As shown in the attached
drawing of Fig. 3 (prior art technique), an ordinary screw propeller 31
conprises a plurality of blades 23=provided in a equidistance around the
peri phery of a bows 32 and ~connected through the boss 32 to a rotational
drive shaft 34. On an end opposite to the drive shaft 34 of the boss 32, a

comnlbdassi v, For sexamplied im theleJagsnessluna Moy iMmeielgener at ed
downstream of the boss 32 as much as possi ble. The present inventors have
f odussigit-apens Nog end0 ok 38X hend a9 [ 5C0/8Ven It gdems doowetgram of such
propel | er 3 boss cap, a considerable hub vortex 36 is generated and, in
t heehatousueh tidea tin fadtrvas inatesuceissdul, prbablindfonprid®el | er woul d
have increased such hob vortex, have nade intensive researches seeking to

fi RPRERL okt therthrwst rdorEinRt ste YRty iagresee AhAhe it has been

found t hat
torque increases and thus the propeller efficiency is not so

improved as expected.

An object of the present invention therefore is to
provide a new technique which enables to improve the
propeller characteristics particularly the éropeller
efficiency to & conéiderably high extent through addition of

a boss cap with fins to a prcocpeller.

| As shown in the attached dréwing of Fig. 3 (prior
£t technique), an ordinary screw propeller 31 comprises a
plurality of blades 33 provided in a equidistance.around the
periphery of a boss 32 and connected through the boss 32
to a rotational drive shaft.34. On an en¢.opposite to the
drive shaft 34 of the boss 32, a conical boss cap 35 is
mounted in order to reduce vortices gonerated downstream of

the boss 32 as much as possible.

The present inventors have focused their attention

on the fact that even in the rear stream of such propeller



the addition

of a boss cap with fins to a propeller can reduce such hub

vortex and in effect can increase the propeller efficiency. Thus the
present inyention provides a screw propeller having, nmounted on its boss,

cap, which_gap has fins satisfying the follow ng conditions:

NF fins where Nis one or an integer and F is the nunber of propeller

bl ades, (ii)

to the geonetric pitch angle "Epsilon" of a propeller blade root, that is,

they have the inclination "A pf" from-20 to [err] relative

[err] <"Al phaboss gapi gn'cqngiderabkg hulnwoxtek if ddycgenemated and webm
extensions of the nose tail lines of adjacent propeller blade roots, and

(iii) they hathen thoughtmthatdine priqerarthanakle diansher afditional

cap- nounti ng

di aneter. ThuPTSRRIIER auld, *?Weeg"effc%ﬁﬂﬁ‘?% Furh e roried s mayR madede,
there will be.4%jirw in the case of f.our qéOﬁFJI r blaqai and so qF. Thi s
neans the numtg-BIS¥HFEHIE feRfIe &8 ’s’b‘gcae‘%e? &h TrYpRI 1Y

bl ade roots
t he

end of_ the boss._and not |arger_than 33% of the propeller

Tddife i Such mdb Vedd 'S PO PUOhdd HEAP AGH Al t O

the addition of a boss cap with fins to a propeller can
reduce such hub vortex and in effect can increase the
propeller efficiency.

Thus the.present invention provides a screw
propeller having, mounted on its boss, a cap, which cap has
fins satisfying the following conditions:

(i) there are NF fins where N is one or an integer
and F is the number of propeller blades,

(ii) they have the inclination "Alpha" from -20° to
+30° relative to the geometric pitch angle "Epsilon" of a
propeller blade root, that is, -20° < "Alpha" - “Epsilonﬁ <
30°, and leading edges located between extensions of the
nose tail lines of adjacent propeller blade roots, and

(iii) they have a maximum diameter larger than the
diameter of the cap-mounting end of the boss and not larger
than 33% of the propeller diameter.

Thus, where N is én integer and is the number of

fins per blade, there will be 4N fins in the case of four

propeller blades and so on. This means the number of fins

corresponding to each space between propeller blade roots

is the same.

(i) there are

a



present invention are not those for generating a thrust by thensel ves,: but
for guiding the water streamrearward of the boss cap to a direction to
reduce the generation of the hub vortex. Om ng to such guide effect, the
hub vortex rearward of the boss cap is diffused and thus the drag {grce

i nduced by the vortex on a propeller blade plane is reduced and as a result
the propeller characteristics parficularly the propeller efficiency are

I f the t A di ngly,
General tondende Eh@g”k%&ﬁ?tef"n%rﬁ%ﬁc%pvsgecarﬁaﬂeem ihey i gher eff ect
h .
hub Shrene AcveRKIRN, xP AOE, sRbRE"cbF bRnkRaRtosor” thESRRcBNL | nventi on

to bghgﬁgggbggd Bg&efggf ﬁadﬁ%getﬂénéag?¥ E%rgggvkgggwggﬁhgﬁe a rake angle

or a positive or negatlv r again 0SS cap € acconpanyl ng

dr avémgsbo§kdcap 6 a EEPEEthﬁ‘Wth raaeeepehgeéeﬂ@r%aeh 88 tnetNThodi ment
of the propeller boss cap with fins of the preSent |nvent|on |s nount ed,

and kuly.v@rtexa slde vi ew of the Fig. 1. Fig. 3 is a side viewsimlar to

the Fig. 2, but
Owing to such gulde effect, the hub vortex

rearward of the boss cap is diffused and thus_the drag -
force induced by the vortex on a propeller blade plane is
_reduced and as a result'the propeller:charécteristics
particularly the propeller efficiency are greatly improved
without great increase of the torque.

Accordingly, as a general tendency, the present
invention'gives a particularly higher effect to a propeller
having a higher pitch ratio (H/D) which genéxates a
stronger hub vortex.

As shown in the exemplary embodiments of the
Present invention to be described hereinafter, the fins may
be provided to have a rake angle or a positive or negative
camber against_the boss cap. In the accompanying drawings: O/

Fig. 1 is a front view of a propeller on which an



shows a-propeller and a boss cap of prior art technique wthout fins
together with a hub vortex generated rearward of the boss cap. Fig. 4 is a
si-de view partly shown in the section of a propeller characteristics
measur efrent/appar atus used in the experinents. Fig. 5is a plan view
showi ng pl ane shape of the fins used in tfeSexperinents and Fig. 6 is a
“side view show ng the nounting positions of the fins to the propeller boss
cap'. Fig. 7 shaows,the propeller characteristics curves obtained in the

Experiment No.SWPRgAMeRtyLL the) piRReLinr RarsRER Withufina iafhshe

representative of the relative positions of theé¥ropeller bl ades roots and

the fins in t RFESERY | IRYARLIQNR 18 mountad, and &lig. @ 48 B sigde; viewe ofi ew

to show t he rqh$ %F | e ff the fins in the Experinment- No. 5 and Fig. 12 is
an A-A line o halt"view of the Fig. 11. Fig. 13 is a schematic
illustration simlar to the Figs. 8-10, but showing the relative positions
of the propeller blades roots and the fins in the Experinent No. 6. Fig. 14

I's a diagram showi ng thepf@su tfs of dife RRASH dBY14¥ to the Fig. 2, but

shows a propeller and a2 boss cap of prior art technique
without fins together with a hub vortex generated rearward

of the boss cap.

Pig. 4 is a side view partly shown in the section
of & propeller characteristics measurement apparatus used in

the experiments.

| Fig. 5 is a plan view showing plane shape of the
fins used in the experiments and Fig. 6 is a side view

showing the mounting positions of the fins to the propeller

boss cap.

U/ Fig. 7 shows the propeller characteristics curves
obtained in the Experiment No. 1 and Figs. 8-10 show the
schematic illustrations representative of the relative
positions of the propeller blades roots and the fins in the

Experiments Nos. 2-4, respectively.

~Pig. 11 is a side view to show the rake angle of

the fins in the Experiment No. 5 and Fig. 12 is an A-A line
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Sone enbodi ments of the present invention will be explained in detail® with
reference to the attached drawi ngs. Tests are made in a water tank, using
nodel s of propellers having the data as shown in the follow hg table 1. The
water tank is of a circular streamtype and has an observational ‘gart of
scales 5.0 m(length) X 2.0 m(width) X 1.0 m (depth). The maxi mum fl ow
rate is 2.0 nfsec and the uniformty of the flowrate is within 1.5% . Table

1 Type CP24 ¢ - CP26 Di aneter (nmm

220.0 . 220.0 Pitch ratio ' o 0.8

1.2 - 7 - Devel oped bl ade area ratio 0. 55 . 0. 55 Boss
ratsectional view of the Fig, 110.18 '0.18 Blade thikness ratio
0. 05 0. 05 Bl ade' cross section shape MAU

MAU Bl ade nunber 4 41n Fig. 4, a

side view of a propeller characteristics measurenment apparatus i s shown

partly by a sEtdioh? ¥hi % sghematie iklyakratrn BiME&HSR ilt® onal part of
PR L o AR 2SR FodBEL e Shd© #1913 oo

propeller blades roots and the fins in the Experiment No. 6.

Fig. 14 is a diagram showing the results of the

Experiment No. 7,

o
Some embodiments of the present invention will be
explained in detail with reference to the attéched'drawings.
Tests are made in a water tank, using models of
propellers having the data as shown in the following table
l. The water tank is of a circular stream type and has an
| o’

ocbservational part of scales 5.0 m (length) X 2.0 m (width) X
1.0 m (depth). The maximum £low rate is 2.0 m/sec and the
uniformity of the flow rate is within 1.5%. |

Table 1 - -

Type . - CP24 “ CP26

Diameter (mm) - 220.0  220.0
Pitch ratio 0.8 1.2



tank. The boat 41 has a drive nmechanism43 to rotate a propeller 42 which
may detachably be attached to its tip end, a thrust detector 44 and a

t or que detect.or 45. Although not shown in the Fig. 4, a-propeller rotating
speed i§ ngasured by a digital counter TM 225 (product of Ono Measurenent

| nstrunments conpany, Japan) and a flow rate by a conbination of a JIS type
Pitot tube and a differential pressure converter DLPU 0.02 (product of Toyo
Bol dwi n conpany, Japan). The anal ogue signals of such thrust, torque and
flowrate represented by the differential=-p7essure, etc. are converted to
digital signals through an A/D converter provided in a m croprocessor

| ocated in a separate controller and processed into physical data which
then are prinbDedelppadpbinde arepl oated by a pl o0LB5. - 8 - & B8brust
coefficient (KT).and a torque coefficient (KQ are nmeasured under different
advance coef f Besénrati®) adj usted by changing th@.1lBow rate whiPelleeping
the propeller rotating speed approxi mately constant within the range of
7.5-9.0 r.p.sBlafigc thdsnesenrdgier of the propel PePScenter is 380%%m and
the direction_of water flowis as shown by an arrowin the Fig. 4. As a
boss cap to bBlRFEnEESsdn seREipnosbaper MAU MAU

Blade number ) 4 4

In Fig, 4, a side view of a propeller
N\ - characteristics measurement apparatus is showﬁ partly by a
section. This apparatus is located in the observational
bart of said water tank by securing its propeller open boat
41 to a rigid carrier (not shown) placed above the water
tank; The.boat 41 ha§ a drive mechanism 43 to rotate 2
propeller 42 which may detﬁchably be attached.to its tip

end, a thrust detector 44 and a torque detector 43,

Although nbt shown in the Fig.'4, a propeller
rotating speed is measured by a digital counter TM-225
(product of Ono Mgasurementﬂinsﬁruﬁents_éompany, Japan) and
a flow rate by a combination ¢of a JIS type Pitot tube and a
differential pressure converter DLPU~0.02 (product of Toyo
Boldwin company, Japan). The analogue signalé of such
thrust, torque and flow rate represented by the differential
pressure, etc. are converted to digital signals through an
A/D cohverter provided in a microprocessor located in a
separate controller and.processed into physical data which

then are prinfed by a pinter or plotted by a plotter.



nodel s, a cap of a rounded coni cal shape having a base dianeter of 35 nm
and a height of 25.6 mMmis prepared. The cap nmay be nounted on the
propel | er by any known means and in these experinents a bolt-nut secuying
is enployed. As fins to be provided on the boss cap, those havi ng=si x
different triangular shapes (A)-(F) shown by a plan viewin Fig. 5 are
prepared fromflat plates of 1 nmthickness to have the dimensions as shomn

in the following table 2. Table 2,Fin shape : W dt h

Hei ght (X-axis direction) : YBaX|s dlrectlon) (A 20 mm
20 mMm ( B) 26 mMm 16.5 mm 9 (O 26
nm 2AMehildst coeffiGient (xr) and?& Eo&&uéEtoefficiaﬁtmm

34 mm (F) .26 mm 39.5 M 5 Fig. 6 shows the

reldkaveawesmbmmmxedfumuerfunsfaménthadbuasecepeffﬁniehms Fog. 6, a rear
end_ 0-of a root 62 of a propeller blade 61 is set on the propeller axis 63
as 8djubdednby whiamgingl thehifdcvpaaith ehililenkeapioni gher a

propeller rotating speéd approximately constant withi_n the
range of 7.5-9.0 £.p.s.. The depth'in water of the
propeller center is 300 mm and the direction of water flow

is as shown by an arrow in the Fig. 4.

| : - o/
As a boss cap £6 bé m@unted on £he propeller
models, a ca§ of a founded conical shépe h&ving a base
diameter of 35 mm and a helght of 25.6 mm is prepared. The
cap may be mounted on the propeller by any known means and
in these experiments a bolt-~nut securing_is employed.
As fins to be provided on the boss cap, those
having six different triangular shapes (A)=(F) shown by a
Plan view in Fig. 5 are prepared from flat plates of 1 mm
o/

thickness to have the dimehsions as shown in the following

table 2.

 Table 2
Fin shape width . Height
' (X—axié direction) {Y-axis d;rection)
(A) 20 mm ' 20 mm

(B) | 26 mm © 16.5 mm



di stance fromthe front end of a fin 64 to the plane 10 including the
reference point 0 and the propeller axis 63 is called "a" (positive in the
direction of .propeller rotation shown by an arrow). A surface distance from
the front wnd of the fin 64 to a periphery including the reference point 0
Is called "b". The angle of the fin 64 15 against plane normal to the
propeller axis is called "Al pha". The geone$ric pitch angle of the

propeller blade root 62 is called "Epsilon". In this specification, the
geonetric pitch angl e(CEpsil on"2&fmm propel | er2iade root is one based upon
a 20 nose-tail line of the propeller blade root. Mre precisely, two

surfaces are consider@@) One is2@ mwl|indrical 28$%ame having an axis on the
propel l er axis and a radius equal. to the boss radius. The other is a
propel |l er bl ade surfat® or its 2¢re®Pnary extend4 oW The 25 part of the
cylindrical surface where it crosses the propeller blade surface or its:

| magi nary extension i &F) . 10 déV%ﬂUbed in a pl%%es TR the devel oped vi ew,

I ' il L d | defiped in._th
Gevel oped Kyl ndr i calf Ge§ PEHD Hh0 FELREHTRI POBLEAORRCTE Fhg SAnprand

cylindrical syd %&séoééf.spoﬂgstﬁfs Fig. 6, a rear end 0 of a root 62 of

a propeller blade 61 is set on the propeiler axis 63 as a
reference poiht. In this specification, a peripheral

distance from the front end of a fin 64 to the plane

~ 10 including the reference §oint O'and'the propeller axis 63
is called "a" (positive in the direction of pfopellér'
rotation shown by an arrow). A surface distance from the
front end of the fiq 64 to a periphery including the
reference point 0 is called "b". The angle of the fin 64

15 against plane normal to the propeller axis is called
"Alpha". The geometric pitch angle of the propeller blade
root 62 is called "Epsilon".

In this specification, the geometric pitch angle

\;- - ®"Epsilon" of a propeiler blade root is 6ne based upon a

20 nose-tail line of the propeller blade root. More
precisely, two surfaces are considered. One is a
éylindrical surface having an axis on the propeller axis
and a radius equal to the boss radius. The other is a
propeller blade surface or its imaginary extension. The

25: part of the cylindrical surface where it crosses the

propeller blade surface or its imaginary extension is



5 "Epsilon". The fin 64 is nounted on the boss cap in the direction *
perpendi cul ar to the sheet of Fig. 6, when no rake angle is given. The
mounting is made, in these experinents, by cutting a groove on the boss
cap, inserting 10 the lower portion of the fin into the groove aig fixing
by neans of an adhesive, but it is of course possible and in actual cases
it is preferred to formthe boss ¥&p and the fins integrally as one body.

The . b |.i h [ h ti f fi in_the Fig. 5 indicat
o RSYRUOREY fiinBsPD8PReon 1PENR AYRIEREE FHPH SISy ourace after
t] f _the f the |atter. ' t { tank tests h
becheTHARb) HEPRy RS ARBSePPeths: miAsd Res il Qe 67 4 ) and the
fi ”En%od% fbged%ﬁhn’éﬁcfag” s%c%ﬁo&.gtaﬂd WGe horHi Y Fach - 11
propéell er Eae, aré nounted on the boss cap 1t n positions St a-10 mm Db-5

m £hePax[ Bh khe! BylinaritahidRueralde® dbry i2gg er of the fins, :
tha?gﬁg, a ggubled gis?ﬁnce (2r) between the ra iéﬁ%y renotest end of a fin
sfroppsheonngpel I er axis) and the propeller axis (after nounting of the
fins on the boss cap) and a propeller dianeter. (2R)

The fin 64 is mounted on the boss cap in the
direction perpendicular_to the sheet of Fig. 6, when no -
rake angle is given. The.mounting_is made, in these

experiments, by cutting a groove on the boss cap,_inserting

10 the lower portion_of_the fin into the groove and fixing by At
means of an adﬁgsive,_but_it'is of cburse possible and in
actual cases it is preferred to form the boss cap and-th§
fins integrally as 6ne bédy.:zmhe_brbken lines shown in the
lower portions of fins in the Fig. 5 indicate crossing
15 1lines between the_fin_surface and the boss cap surface
after mounting of the former on the latter.
Experiment 1 | _
Water tank tests have been made by using the .
propeller of the type CP26 (Epsilon = 67.4°) and the fins O

20 of Fig. 5(C). The fin s of total number 4, one for each

=



stand im aratior/R0.23. Fig. 1 shows a front view of thus conposed
propel ler 1, boss 2, propeller blades 3, shaft 4, boss cap 5 and fins 6;

and Fig 2 shows a side view thereof. For conparison, tets have been nade
al so as” towgases without fins. The thrust coefficient (KT) and the torque
coefficient (KQ have been neasured under various advance coefficients
(J)of 0.0-1.1 and the propeller efficiency.(FHa= [err] has been cal cul at ed.
Then an increase ratio (dEta)of the propeller efficiency increased fromthe
cases without fins to the cases with fins has been cal cul ated by percents.

The results arg rﬂis%mgornbtmefo'a'r@%m@@ &R 3ndNflods cap, §298=Ie95ﬁs of

(cases without fins)

Eta 0 0. @30 mm, b=50n&8&§d Alpha06%376 In this QnQQQQcé the 0.050
0.4715 0. 9092 413 2 . 100 06

0. 8823 m&xﬁﬁ&hiliamete:OQISQhe fins, Qhé{5as. a doQb§565dlstance
0.1251 4 0. 200 0. 4363 5

0. 250 d2423between GheOFadially reﬁoi&&i énd of a0f360(£rom the

0. 4088 0. 7829 0.2493 .7 . 0. 350 0. 3940

0. 7586 FPrepedler axis) and the propeller axis (after mounting of

the fins on the boss éap) and a propeller diameter (2R)
stand in a ratio r/R=0,23. Pig. 1 shows a front view of
thus composed propeller 1, boss 2, p;oPeiler blades 3, shaft

N\, 4, boss cap 5 and fins 6; and Pig. 2 shows a side view

| thereof. For comparison, tests have been made.also as to

cases withoup fins. The thrust coéf!icient (KT) and the
torque coefficient (RQ) have been measured under various
advance coefficients (J) of 0.0-1.1 and thé propeller
efficiency (Eta= J-KT/2PiKQ) has been calculated. Then an
increase ratio (dEta)lof the propeller efficiency increased
from the cases without fins to the cases with fins has baen
calculated by percents., The results are shown in the

following tables 3 and 4.



8 0. 400 0. 3785 0. 7342 0.3282 9  0.450
0. 3623 0. 7094 0. 3657 10 0. 500 0. 3454 |
0. 6B39 0.4019 11 0. 550 0.3281° 0.6578 . .
0.4365 12 . 0.600 0. 3102 0. 6309 0. 4695 %3
0. 650 0. 2919 0. 6031 0.5007 14 0. 700
0.2731 0.5743 0.5299 15 0. 750 0.2541
0. 5445 0.5571 16 0,3%% _ 0. 2349 0.5138
0.5820 17 0. 850 0.2184 0. 4820 0. 6046 18
0. 900 0. 1959 0.4494 0. 6244 19 0. 950
0.1764 0. 415 6413 C . esl. 000 0. 1570
0.3817 0. 654 e 3 (v . (%h°9t fins)a7g 0. 3468
0. 6639 22 ©1.100 0. 1189 0. 3115 0.6680 - 13 -
Table 4 (cases with fins) No T . KQ x 10 Eta
dEtqe{% O - s 0.000 x. 4985 0 Gc 4 EQ000 1 0. 050
0. 4 s & seta— g 0TO0— U 4785
0. 567 &, 9878 Soafefs  0.05376 0. 4aBMO00 0. 8440
0. 1318 5.09 4 0. 200 0.4522°  ° .0.8204  0.1755
4.811 0.050 0.4715 0.9092 0.0413
2 0.100 0.4606 0.8823 0.0831
3 0.150 0.4489 0.8565 0.1251
4 0.200 0.4363 0.8316 0.1670 W)
5 0.250 0.4230 0.8071 0.2085
6 0.300 0.4088 0.7829 ' 0.2493
7 0.350 0.3940 0.7586 0.2893
8 0.400 0.3785 0.7342 0.3282
9 0.450 0.3623 0.7094 0.3657
10 0.500  0.3454 0.6839 0.4019
1 0.550 0.3281 0.6578 0.4365
12 0.600 0.3102 0.6309 . 0.4695
13 0.650 0.2919 0.6031 0.5007 Y
14 0.700 0.2731 .0.5743 0.5299
15 0.750 - 0.2541 0.5445 " 0.5571
16 0.800 0.2349 0.5138 0.5820
17 0.850 0.2154 0.4820 0.6046
18 0.900 0.1959 0.4494 _  0.6244
19 0.950 . 0.1764 0.4159 0.6413
20 1.000 0.1570 0.3817 0.6547
21 1.050 0.1378 0.3468 0.6639
22 1.100 0.1189 0.311% 0.6680




v0. 250 0. 4373 0. 7965 0.2184 4.54 6

5 _ 0. 300

0. 4215 0.7724 0. 2605 4.29 7 0. 350 0. 4050

0.7479 ~.0.3016 4.09 8 0. 400 0. 3880 0.7229

0.3417 © %-3.96 9 0. 450 0. 3705 0.6973 0. 3806

3.90 10 0. 500 0. 3528 0.6710 0.4184 3.95 11

0. 550 ~0.3349 0. 6441 0.455%%__ 4.09 12 0. 600

0.3168 0.6164 0. 4909 4. 35 0. 650 0. 2986

0. 5879 0. 5255 4.73 14 0. 700 0. 2803 0. 5585

0. 5590 5.21 15 - 0. 750 2 ¢ o0, 0. 5913

5.78 16 0. 800 0. 2430 wﬁﬁﬂ&ﬁﬁﬁiﬁe 6.42 17

0. 850 0.2239 0. 4655 0. 6506 7.07 18 0. 900

0. 2044 0. 4328 0. 6762 7.66 19 0. 950 0.1843

0. 3994 ~ 0NGQ76 J 8.07 20 g7 1.000 xo x 201634 gEpa 0-36§§ta(%)

0.7123 8.09 21 1. 050 - 0. 1417 U-3303 O 7168

7.38 22 1. 900 0.0001187 0.4988.2947 ¢,.,91540. 70530,00005- 29 - 14
Fig. 7 |IIustrates the results of the tables 3 and 4 shomnng t he advance

coeff|C|ent (J) Yas the%al858i ssa ald48B4 t hrusD.8082#fici en.0&3Y,

t hes{®5que

coefficient nmultiplied by ten (KQ x 10) and the propeller efficienc Et a
5 p _{oo ( C%.478% prop y ( )

i 0.8677 0.0878 5.35
3 0.150 0.4660 0.8440 0.1318 5.09
4 0.200 0.4522 0.8204 0.1755 4.81
U 5 0.250 - 0.4373 0.7965 6.2184 4.54
6 0.300 0.4215 0.7724 - 0.2605 4,29
7 0.350 0.4050 0.7479 0.3018 4.09
8 0.400 0.3880 0.7229 0.3417 3.96
9 0.450 0.3705 0.6373  0.3806 3.90
10 0.500 0.3528 0.6710 0.4184 3.9%
11 0.550 0.3349 0.6441 0.4552 4.09
12 - 0.600 0.3168 0.6164 0.4909 4.3
13 0,650 - 0.2986 0.5879  0.5255 4.73
Y 14 0.700 0.2603 0.5585 0.5590 5.21
15 0.750 0.2617 0.5284 0.5913 5.78
16 0.800 0.2430 0.4974 0.6220 6.42
17 0.850 0.2239 0.4655 0.6506 7.07
18 0.900 0.2044 0.4328 0.6762 7.66
19 0.950 0.1843 0.3994 0.6976 8.07
20 1.000 0.1634 - 0.3652 0.7123 8.09
21 1.0%0 0,241 10,3203 0.7168 7.38
22 1.100 0.1187 1 0.2947 0.7053

5.29



ordinate. In this Fig. 7, curves T2, Q2 and P2 represents KT, KQ x 10 wand
Eta nin the table 3 and curves T3, B and P3 represents KT, KQ x 10 and -
Eta in the table 4. Fromthis Fig. 7 and the table 4, it is understood that
the propeller efficiency increases about 4-8%in the overal |l range of
J=0.05-1.10 and particularly 7.66% at the usually enployed J=0.9. Further,
in these tests, a needle pipe_§ mnually put into the water from above the
water tank to the close prOX|n1ty of the rear end of t he boss cap to supply
air bubbles. |t has been found that in the case ggﬁﬁ ins, a large

t

number of airFbBbbfedllpstrrtasoiha I?@%‘rléﬁequelt i Afhe cases with
Vord AhPUigEoRne, AREANCE CORTTIRianst | (I B TPRE : SEFb et 2 Teats
i ﬁ%?éﬁ%"ses??esisnsf (K. S °e’1'ril,,“rr°egﬁtqq B R e
DB cEeRoLRp & Eﬂﬁyeﬁdo SPSAT P AHRR ADf 3 il £
a ordigate. In ngs Fig. A*P Sirves rz. d%wand P2 qu@esents
KT, KQ x 10 and Eta v) in the table 3 and curves T3, 03 and P3
represents KT, XQ x 10 and ﬁta in the table 4.\_From this
Fig. 7 and the table 4, it is understood that the_p;opelier-
efficiency increases about 4-8% in the overall range of o . N\
J=0.05-1.10 ené particularly 7.66% at the usually employed :
J=0.9,.

Further, in these tests, a needle pipe is manually
put into the water from above the water tank to the close
preximity of the rear end of the boss cap toc supply air
bubbles. It has been found that in the cases without fins,
a large number of air bubbles align along the propeller
axis, but in the cases wiﬁh'fins. ;ir bubbles are diffused : </
to dieappear. It is considered that a hub vértex"is.greatly

reduced by the merit of the fins.

Experiment 2

‘Tests similar to those shown in.the Experiment 1-
have been made, but using different positions of fins, that

is, different a, b and Alpha. The propeller efficiency



(ﬁn) . (nn)‘ ([err]j Epsilon([err]) (% 1 10
0 64 -3.4 0. 25 0

5.49 2 15 61
-6.4 .0.25 7.32 3* 10 5 66 -1.4
0.23 * \.7.66 4 14 5 59 -8.4 0.23
6.39 . . fromthe data in the Experinent & IBe-relative positions of fins
and the propeller blade roots are illustrated in Fig. 8, wherein the rear

end o of one propeller blade root shown in the Fig. 6 is placed on the base
line X, and t hicndateaise st $6 ovbtsimddwnder e nesweiye mmploywed rivfanae t he
base line X wwth an angle Epsilon and having a |l ength corresponding to the

| ength of the cwsfficient| hE)=d.9 his pshopal i thediollwming\tatlea v opel | er
bl ade root adjacent to said one also is shown is a simlar manner, but at a
peri pheral distance between the rear ends of- themtaken in the direction of

the base line X. The positions of the fins ire shown by taking "a" of the
Fig. 6 in the direction of the base li nel 3'p" of the - 16 - Fig. 6

in the direction of a base line Y which passes through the reference point
Onormally to the base line X. The lengths of the fin segnents correspond

to the Iengthsﬂgf_the grossing_ljneghfgﬁgeen th£1$ﬁ§§ and t;yhboss CaPy@Sy

(mm) (mm)  (°) Epsilon(®) (%)
1 10 0 64 -3.4 0.25 5.49
_ 2 15 0 61 _ ~6.4 0.25 7.32
~ 3* 10 5 66 -1.4 0.23 7.66
4 14 5 s9 -B.4 0.23 6.39
* . . . from the data in the Experiment 1l
The relative positions of fins and the propeller
blade roots are illustrated in Fig. 8, wherein the rear end
O of one propeller blade root shown in the Fig. 6 is placed
on the base line X, and the blade position is shown as a
N line segment starting from the base line X with an angle

Epsilon and héving a length corresponding to the length of
the nose-tail line of the propeller blade rocot. Another
propeller blade xoot_adjaéent_to said one also is shown is a
similar manner, but at a periﬁhe:al distance between the
rear ends of them taken in the direction of the base line X.
The positions of the fins are shown by taking "a" of the

Fig. 6 in the direction of the base line X and "b" of the



shown i.n the Fig. 5 by broken lines. Fromthe table 5 and the Fig. 8; it
I s understood that a considerabl e inprovenent of propeller efficiency can

be obtai ned when the front ends of fins are placed between the adj-acent

propel l er blade roots, that is, within a space between extended nade-t ai |
| ines of the adjacent propeller blade roots.
t hose of Experinment 1 have been nade,

propel l er efficiency increase=dt e obtained at the advance coefficient
‘Al pha[ err]

(J)=0.9 is shown in the followi.ng table 6. Table 6 No.
_ r/R dEta (% 1
-2%%g. 6 in the 8irdction of & .Bds¢ line ¥

Al pha-Epsilon([err])
0. 235 3.46 3*

66 -

witich passes
1.4 -

45
-17.4
0. 23

7. GEhrough the Béference point 10.formally to tie Xoase line X80 5

22.6 " - 0.22

2.19 - 17 -

6

95

0. ZPhe lengths2083the fin segmeénts correspond2t® the lengths (02

0.77 8 1

05 37.6 0.22
f r obhe her@esingf 1ines rbatveen the fins and the boss cap as

0.47 *

shown in the Fig. 5 by broken lines. .From the table 5 and

thg Fig. 8, it is undgtgtdod that a considerable improvement

of propeller efficiency can be obtained when the front ends

of fins are placed betwecn the adjacent propeller blade

roots, that is, within a space between extended nose-tail

lines of the adjacent propeller blade roots.

Experimént 3

Tests similar to those of Experiment 1 have been

‘made, but changing only Alpha. The propeller efficiency

increase ratio obtained at the advance coefficient (J)=0,9

is shown in the following table 6.

No. Alpha(*)

Table 6

dEta(®)

Alpha-Epsilon(®) - r/R
1 4s -22.4 0.24 - 0.34
2 50 -17.4 0.235 3.46
3w 66 - 1.4 1 0.23 7.66
4 85 - 17.6 0.22 3.80°
5 90 22.6 0.22 2.19

27.

Experinment 3 Tests simlar to
but changi ng only Al pha. The

90



The results of the table 6 are shown in Fig. 9 simlarly to the Experinent
2. It is understood fromthe table 6 and the Fig. 9 that a considerable

i mprovenent of propeller efficiency can be obtained within the range of
[err] [®erry{-Al pha-Epsilon [err]. Experinment 4 Tests simlar to those of
Experiment 2 have been made, but using the propeller of the type CP24
(Epsilon=[err]) and the fins of the Fig. -5@4) -and 5(C). Thé propeller
efficiency increase ratio obtained at the advance coefficient (J)-0.6
usual Iy enpl oyed for such propeller is shown in the followi ng table 7.

Tabl e 7 No. | b ¢& pha Al phag7.6 IR ¢ize shape dftss (M
(nm ([err]) Epsilon([err] (99 1 0 5
80 22.6 7 0. 2100 (A 322603 - 18 0.22 10 .77 63
5.6 0.18 - (A 3.02 3 5 12 63 5.6
0. 20 (A) 8 2.080% 5 9.37.663 05 @ A7
(A 2.32 5 5 7 63 5.6 0.215 (A
1 2.84 6 10 7 63 5.6 0. 23 (O 3.93 7
10 7 57 -0.4 0,22 (O 2.32
« « « from the data of Experiment 1

The results of the table 6 are shown in Fig. 9
similarly to the Experiment 2. It is understood from the
U table 6 and the Pig. 9 that a considerable improvement of
propeller efficiency can be obtained within the ranée of =-20°

% Alpha-Epsilon = 30°.

Experiment 4

Tests similar to those of Experiment 2 have been
made, but using the propeller of ﬁhe type CP24
(Epgilon=57.4°) and the fins of the Fig. 5(A) and 5(C). The
propeller efficiency increase ratioc obtained at the advance
coefficient (J)=0.6 usually employed for such propeller is
shown in the following table 7.

Table 7
No. a b Alpha Alpha~- r/R Fin shape dEta
(mm) _(mm)  (*) Epsilon(°®) (%)

1 0 5 80 22.6 0.2 (a) 2,03



8 6 7 63 5.6 0.22 (O 2.57 9 * 4

5 35 -22.4 0. 235 (O -0.09 10 4 5. 90

32.6 ' 0. 22 (O -0.19 The results of the table 7-are shown
in Fig. 10 sinilarly to Experinment 2. It is understood that thereis no
materi al difference between the gi_r_l shapes (A) and (C) and that the fin
positions should satisfy the conditions that the front end of the finis
| ocat ed between the adjacent propeller blade roots and the ingclination of
theJin stands wthi he ran f [err pha- Epgk | on ekrs], as in the
case2f of ?‘aqad Fim’. 9. peri rre%fsg The tbé}g\lof Expg‘riprrent 4,5'{{%.

repegt ed, @ddi rakegfngl es Gf 30 to pheafins. rake gngges are

mea?ﬁr ed fsraomt era |335 of 'Eshes boss.(te).'gf)) perpgﬁgi cul argto t he sheet of
the g£1g. &in tdegcirgnferentg g direcyigp of thQA@r_opeI | gr 32 Thus negative
rake angl e neans the tip of the fins trails its root in the direction of

rotagion. ghe repultsgpre showrg n the thllgvm' ng ayle 8. 2,84 19 - Table 8
a r’'R

No. b Al pha Al pha- Rake Angle 'dEta (mm (mm
[errd 16psil on([ergd) 5.6 [epr.236F 1Qe) 7 3,963 5.6
0.21 +30 1.46 - |
7 10 7 57 -0.4 0.22 (c) 2.32
8 6 7 63 5.6 0.22 () 2.57
] 4 5 35 -22.4 0.235 {3} =0.09
10 4 5 90 32,6 0.22 (c) -0.19 o/

The results of the table 7 are shown in Fig, 10
similarly to Experiment 2. It is understood that there is
no material difference between the fin shapes (A) and (C)
and that the fin positions shouid satisfy the conditions
that the froxit end of the £fin is located betwean the
adjacent propeller blade roots and the inclination of the
fin stands within the range of =-20°sS Alpha-Epsilon S30‘ ) as’
in the casc of said Fig. 9.

Experiment 5

The test of Experiment 4_'. No. 6 has been repeated,
adding rake angles of +30° to the fins. The rake angles are
measured from the radive of the boss (e.g.) p_erpendiculai‘ té the sheet
of the Fig. 6 in the circumferential direction of .the propeller. Thas a
negative rake angle means the tip of the fins trails its root in the

. direction of rotation. The results are shown in the following tehle f.

6 has been -



6M 10 7 63 5.6 0. 23 0 3.93 6B 10

7 63 " 5.6. 0.21 - 30 4.47 * . . . fromthe data of
Experinent 4 Fromthe table 8, it is understood that there is a tendency of
further* i nprovenent of dEta when a rake angle opposite to the rotation
direction of the propeller is added to fine. The nmounting positions of fins
are shown in Fig. 11 by way of a side viewsimlar to the Fig. 6 and in
Fig. 12 which is an A-A line section of thdSiy. 11. Experinent 6 The tests
of Experiment 4, No. 7 has been repeated, but by changing the nunber and
positions of the fins, the results are shown in the follow ng table 9. -
20 - Table 9 No. a b Al pha Tabbag8 r/ R Fin dEt a
(mm (mm ([err]) EpS|Ion ([err]) Nunber (% 7-N2 10**

7 57 -0.4 . 0. -0 12 7 N3 10** 7 57

0 23 2 ¥°' 5 32 Prs ’9’1;)‘“7 Kipna” 5, /R 4Rake angle azta 5
-1 .1.2 Coe @m}he(ﬁﬁa of E)xperli'reshon( oy - val ue of (q;}e speC|f(|%c)

fin; val ues

6F 10 7 63 5.6 0.21 +30 1.46
6M* 10 7 63 5.6 0.23 0 3.93
6B 10 7 63 5.6 . 0.21 =30 4.47

* ., . . from ghé data of Experiment 4

From the table 8, it is understood that there is a
tendency of further improvement of dEta when a rake angle
opposite to the rotation directioﬂ of the propeller is added
to fins, The mounting positions of fins are shown in Fig. 11

- by way of a side view similar to the Fig. 6 and in Fig. 12

which is an A-A line section of the Fig. 11.

o/ Experiment €

The tests of Experiment 4, No. 7 has been
repeated, but by changing the numbaer and positions of the

fins. the results are shown in the following table 9,



other fins correspond to the positions determ ned by the quotient of [err]
di vi ded by the nunmber of fins The relative positions of the propeller blade
-roots and the fins are shown in Fig. 13 by way of X-Y plane as in-the Figs."*
8-10. Relative to the four propeller blade roots Bl-B4, the fins &#e

| ocated, in the case of fin nunber two, at the positions 1/F and 2/2; in
the case of fin nunber three, - at the positions 1/F, 2/3 and 3/3; in the
case of fin nunber four, at the @&sitions 1/F, 2/4, 3/4 and 4/4; and in the
case of fin nunber five at the positions 1/F. 2/5, 3/5, 4/5 and 5/5, as
shown in the Fig. 13. It can be seen therefromthat there is no fin

| ocated, in the case of fin nupskelet®o, between the propeller blade roots
B2 and B3 and - 21 - between BZ and B1; in the case of fin nunber three,
between B3 and B4. Further, there are two fins between B3 and B4 in the
case of fin nunber five. Thus the fins are not evenly positioned in the
cas@of fim nunbdr twhrlph® ce ARh&i ve. ®/Rs undd¥st ood f&&%& he table 8

that the nunber of fins should be even for each space between the adjacent
propeller (@%he Rk Fiderj mEpsidon(’) Numbexr '

7-N2 10w 7 57 -0.4" 0.22 2 -0.12
7-N3 10** 7' 57 - -0.4 0.22 3 .6.49
7-N4* 10 7 s7. -0.4 0.2 4 2,32
7-N5 10** 7 57 -0.4 0.22 .5 -1.12 =
o/
* . . ,» from the data of Experiment 4
** . . . value of one specific fin; values of the
Qother fins correspond to the positions
' determined by the quotient of 360°
-divided by the number of fins
The relative positions of the propeller blade
roots and the fins are shown in Fig. 13Iby way of X-Y plane
as in the Figs., 8-10. Relative to the four propeller.biﬁde N

roots Bl-B4, the fins are located, in the case of fin number
two, at the positions 1l/F and 2/2; in the case of fin dumber
' three, at the positions 1/F, 2/3 and 3/3; in the case of fin
numbex four.-af the positions 1l/F, 2/4, 3/4 and'4/4:'and'in |
the case of fin number f£ive, at the positions i/F. 2/5, 3/5,
4/5 and 5/5, as shown in the Pig. 13. It can be seen
therefrom that there is no fin 1ocated, in the case of fin

number two, between the propeller blade roots B2 and B3 and



Tests sikmlar to those of Experinent 1 have been nade,

but by

usi ng vari ous

fins of the Fig. 5(B)-5(F) having the sane wdth but different heights.

Tot al

four sanme shape fins,

one for each propeller blade,

ar e

the posftisas deternined by a=10 nm b=5 nm and Al pha-[err].

efficiency increase ratio obtained at the advance coefficient (J)
shown in the follow ng table 10. Table 1G- i -
Fi n shape

ri R
(9 1
5
-1.4
-1. 4
(F)

10
66

i n ordi nat e.

| f t
type CP26 is dai%lt¥$g#§

0 35 83 ané 5&4. Furtj'xng,
-0.50

dEt a (nw)
5

(mm)
-1.4

(err]

0.2

a b
Epsilon [err]
(B)

Al

- 4.12 2*

nmounted in
The propeller
=0.9 is
pha Al pha-

10

bativelen B«i (nuizcx Bl :Lr( Qhe case AHEIN nurkEr three, bethen

22 -

4 10 5

66

ctherg pre twep fins dpetween B3| and B4 gy

. fromthe data of Experiment 1 The results of the
table 10 are |?’P%|s?¥ﬁ$e‘élfl’nl’lfl'§}‘mqﬁl?' five ng Thys ithebins Aaremetdmvanlefr))

f t that t
I8 S50 sehs et

£ iRy

ss ratio of the pr

Hremdihies

A res

shoul d be greater than the diameter of the cap-nounting end of the boss and

not be

It is understood from the table 8 that the number

of £ins should be even for each space between the adjacent

propeller blade roots.

Experiment 7
Tests similar to those of Experiment 1 have been
made, but by using various fins of the Fig, 5(B)-5(F) having
the same width but different heights. Total four same shape
fins, one for each propeller blade, are mounted in the
positions determined by a=10 mm, b=5 mm and Alpha=66", The
propeller efficiency increase ratio obtained at the advance
| coefficient (J)=0.9 is shown in the following table 10.
Y
Table 10
No. a -b  Alpha Alpha- - £/R  Fin shape dEta
(mm) (mm) (°) Epsilon(®) - (%)
1 10 5 66 -1.4 . 0.2 (B) 4,12
2* 10 5 66  -1.4 0.23 (€ 7.66
3 10 5 66 -1l.4 0.3 (D)

6.08



greater than 33% of the propellgr dianeter, in order to obtain a

consi derabl e i nprovenent of the propeller eff|C|ency Experi ment 8 Tests
simlar to those of Experinment 1 have been made, but by using fins_of the
“Fig. 5(C) bended to an arc of radius 50 nm Two kinds of fins, ongg«bended
to the arc convex in the direction of propeller rotation (= Cout) and the
other gto thhg are apncavgs n thegigecti op, 96 propegjer rot@igon (= CGin),
are used. Total four sane shape fins, one for each propeller blade, are
nmount @d i njtghe pos ti ongedet er m-ped by agl® nm bab) Mm an<b Aha= [err] (=

angl e of the - 23 - direction-of the chord of the arc). The propeller
efficiency increase ratio as obtained at the advance coefficient (J)=0.9 is
shown in the following table 11. Table 11 No. = a b Al pha Al pha-
r/R Fin shape . .dEthQNMthe(ﬂHta ofrEBkperimest| bn[err] :

(%9 1 10 5 -1.4 0.23 C out 6. 46 2* 10
5 66 - - -1.4 0.23 _ C 7.66 3 10 5 66
-1.4 0. 23 Cin ' 6.94 * . . . fromthe data of Experinent 1

The results of the table 10 are illustrated in

Fig. 14, taking r/R in abscissa and dEta(dq) in ordinate.

In view of the fact that the boss ratio of the

propeller of type CP26 is 0.18, it is unerstood that the

W,
maximum diameter of the fins should be greater than the
diameter of the cap-mounting'end of the boss and not be
greater than 33% of the propeller diameter, in order to
obtain a considerable improvement of the propeller
efficiency.
Experiment 8
Tests similar to those.of Experiment 1 have been
made, but by using fins of the Fig. 5(C) bended to an arc of e

radius 50 mm. Two kinds of fins, one bended to the Arc
convex in the direction of propeller rotation (= C-out) and
the other to the arc concave in the direction of propeller
rot&tion (= C~in), are used. Total four same shape fins,
.ohé’for each propeller blade, are mounted in’thé positions

determined by a=10 hm, b=5 mm and Alpha=66° (= angle of the



From the above data, it is understood that the shape of fins is not limted
to plane and may have a positive or a negative canber. As explained in
det ai | "above, it.is possible to inprove the propeller characteristics
particufarly the propeller efficiency wthout increasing torque, by the
effect of guiding the water streamrearward of the boss cap to a direction
of reducing generation of hub vortex, through the provision of fins on a
boss cap to be nmounted on a screw propell ef 2% accordance with the present

i nvention. - 24 - According to such invention, further merits are

- obt ai ned, for exanple, the propeller characterlstlcs may greatly be
inproved only Birgctiiioghointer cbardonfothe mscher Thal propeiledp and not
by a drastic chan%e of the screw propeller itself, to which the boss cap is
-appended, nece&Sfigdeagydincrease RotRoans ﬁbgﬁiaeétatlhhefﬂézencehe |
present |nvent|on | ppli g 0,SCrew r ers already nounted_on

“exi sting ships®® fﬁgFa éisﬁﬁné 8 Bﬁ Wg hFhS°B$§§iE tﬁp%ﬁoﬁ%'

“incurring high cost.

 Table 11
No. a b Alpha  Alpha- r/R Fin shape dEta
{mm) (mm) (°) _ Epsilon(®) - ()
~ 1 10 5 66 -1.4 0.23 C-out  6.46
2* 10 S 66 -l.4 0.23 Cc 7.66
3 10 ) 66 -1.4 0.23 C-in 6.94
* . .+ s from the data of Experiment 1
From the above data, it is understood that the
shape of fins is not limited to plane and may have a
positive or a negative camber.
U

As explained in detail above, it is possible to
improve the propeller characteristics particularly the
propeller efficiency without increasing torque, by the
effect of guiding the water stream rearward of the boss cap
to a direction of reducing generation of hub vortex, through
the provision of fins on ; boss cap to be mounted on 2 screw

propeller in accordance with the present invention.



* C L MS * 25 CLAIMS 1. A screw propeller having, nmounted on*its
boss, a cap, which cap has fins satisfying the follow ng conditions: (i)
there are NF fins where Nis one or an integer and F is the nunber- of
propel l er blades, (ii) they have the inclination "Al pha" from-20s0 rerr]
relative to the geonetric pitch angle "Epsilon" of a propeller blade root,
that is, -20 < "Alpha" - "Epsilon" < [err], and | eadi ng edges | ocated

bet ween extensions of the nose ta¢4 +ines of adjacent propeller blade
roots, and (iii) they have a naxinun1dianeter Iarger than the dianmeter of

t he cap-nounti % he propeller
di ametgr Kt&%ﬁ accordl nﬁ%{&&f al'm erg‘lpen g%ﬁ%s _aFe P
Cam{%@:nﬁi Pe ¥ %@Arﬁ e,acmé %{%&ﬂ&% ﬂa&e%d”@!&f@' he fins have a

negati1ve rake angle. 4. A prop according to aim1l or 3 wherein
thergrddt By €@ {nproeéd BWPL B era pdent Saodﬁﬁs‘dmxprw% l'er according to

claim1 having, nounted on its boss, a cap, which cap is substantially as
her extiod O SmALS Wb decAp tdnd ey watamcﬁ%ndﬂq@tdﬁtml n Figures 1,

2, 5, 6 and 11 of the acconpanyi ng draw ngs.
screw propeller itself, to which the boss cap is appended,
necéssitating difficult wofk and high cost. 1In effect, the
prgsent_iuvéntion is applicab;e-to screw propellers already
mounted on existing ships, simply by exchanging or working

the boss cap withoﬁt incurring high cost. : ~/



6: A screw propeller according to claim1 and substantially as hereinbefore

defined with reference to and as illustrated in Figures 1, 2 and 4 to 14 of
t he ac6pnpanying dr awi ngs. '
T | AN ) O T
* C L M H *
25
CLATMS

1. A screw propeller having, mounted on its boss,
a cap, which cap has fins satisfying the following
conditions: '
(i) there are NF fins where N is one or an integer
and F is the number of propeller'blades,
(ii) they have the inclination "Alpha" from -20° to
. +30° relative to the geometric pitch angle "Epsilon" of a

N~ propeller blade root, that is, -20° < "Alpha" - "Epsilon" <
30°, and leading edges located between extensions of the
nose tail lines of adjacent propeller blade roots, and

(iii) they have a maximum diameter larger than the
diameter of the cap-mounting end of the boss and not larger
than 33% of the propeller diameter.

2. A propeller according to claim 1 wherein the
fins are cambered.

3. A propeller according to claim 1 or 2 wherein
the fins have a negative rake angle.

4. . A propeller according to claim 1, 2 or 3
wherein there is a one fin per propeller blade.

\_ _ 5. A screw propeller accprding to claim 1 having,
mounted on its boss, a cap, which cap is substantially as
hereinbefore described with reference to and as illustrated
in Figures 1, 2, 5, 6 and 11 of the accompanying drawings.

6. A screw propeller according to claim 1 and
substantially as hereinbefore defined with reference to and
as illustrated in Figures 1, 2 and 4 to 14 of the
accompanying drawings.




