SPECI FI CATI ON QUI ET PROPELLER TECHNI CAL FI ELD [ 0001]
The present invention relates to a quiet propeller,
and in particular to a quiet propeller conprising a
plurality of propeller blades, the blade having a
pitch angle to increase pressure Into the center of
the propeller during high speed rotation not to
produce voids, bubbles or cavitation, thereby allow ng
hi gh-speed rotation with a small notor and pushing
back a |ot of fluid. BACKGROUND OF THE | NVENTI ON

[ 0002] In a conventional screw propeller for
underwater thrust, a blade is tilted with respect to a

mai n shaft at the part he center of the
sPEGRIpaTid

propeller and the bl ad "mthe center to the

peri phery. JPRQUERBROPEELERSES a hi gh- speed
thrust machine in which a blade tilts rearward. [0003]

| n FECHNIEALIFIERP screw propeller for ships, a pitch
angt@qq‘li | arge at parts close to the center of the
prope r, so that the propeller is thick and water

flow tw The pvieséntr aivahtiom refatésh¢o r qpidt| propelleXD @A in
particular to a quiet propeller comprising a plurality of propeller blades,
the blade having a pitch angle to increase pressure into the center of
the propeller during high speed rotation not to produce voids, bubbles
or cavitation, thereby allowing high-speed rotation with a small motor
and pushing back a fot of fluid.
BACKGROUND OF THE INVENTION
[0002]

In a conventional screw propelier for underwater thrust, a
blade is tilted with respect to a main shaft at the part close to the
center of the propeller and the blade twists from the center to the
periphery.

JP8-72794A discloses a high-speed thrust machine in which a
blade tilts rearward.

[0003]

{n a conventional screw propeller for ships, a pitch angle is
large at parts close to the center of the propeller, so that the propeller
is thick and water flow twists with rotation of the propeller.

[0004]

When rotational speed increases, water flow does not circulate
along the pitch angle. Fluid leaves the blade surface to produce
cavitation to cause noises and bubbles.

[0005]



When rotational speed increases, water flow does not
circulate along the pitch angle. Fluid | eaves the
bl ade surface to produce cavitation to cause noi ses

and bubbl es. [0005] 1o Twi sting of water flow
and cavitation cause loss in rotational energy.
SUMVARY OF THE | NVENTI ON [ 0008] It is an object

of the present invention to provide a quiet propeller
in which central part of the propeller is not tw sted,
a pitch angle being forned at a peripheral part of the
bl ade to increase internal pressure, rotating faster

wi t hout cavitation or noi se, the propeller being
usabl e f

- pump aRWsIngatoraiet flowyard-easefiy pdyiqfase 17ptond™

DRAYK ;[ 0007] Fig. 1 is a rear eI evatl onal

view of "the first enbodi nent of a quiet propeller
accSUMMARY ©F RHEINYEMNTIONnvent i on. [ 0008]

[0006]

It is an object of the present invention to provide a quiet
propeller in which central part of the propeller is not twisted, a pitch
angle being formed at a peripheral part of the blade to increase
internal pressure, rotating faster without cavitation or noise, the
propeller being usable for an air-conditioning fan, a ventilating fan, a
pump and a windmiil.

BRIEF DESCRIPTION OF THE DRAWINGS:
[0007]}

Fig. 1 Is a rear elevational view of the first embodiment of a
quiet propeller according to the present invention.
[0008]

Fig. 2 is a top plan view thereof.

[0009)]

Fig. 3 is a rear elevational view of the second embodiment of a
quiet propeller according to the present invention.
[0010]

Fig. 4 is a top plan view thereof.

[0011]

Fig. 5 is a rear elevational view of the third embodiment of a
quiet propeller according to the present invention.
[0012]

Fig. 6 is a top pian view thereof.

[0013]



Fig. 2 Is a top plan view thereof. [0009] Fi g.
3 is arear elevational view of the second enbodi nent
of a quiet propeller according to the present
invention. [0010] Fig. 4 is a top plan view thereof.

[ 0011] Fig. 5is a rear elevational view of the
third enbodi nent of a quiet propeller according to the
present invention. [0012] Fig. 6 is a top plan view
thereof. [0013] 20

Fig. 7 is a rear elevational view of the fpurth embodiment of a
quiet propeller according to the present invention.
[0014]

Fig. 8 is a top plan view thereof.
[0015]

Fig. 9 is a rear elevational view of the fifth embodiment of a
quiet propeller according to the present invention.
[00186]

Fig. 10 is a top plan view thereof.
[0017]

Fig. 11 is a front elevationai view of the sixth embodiment of a
quiet propeller according to the present invention.
[0018]

Fig. 12 Is a front elevational view of the seventh embodiment of
a quiet propelier according to the present invention.

[0019]
Fig. 13 is a rear elevational view of the eighth embodiment of a

quiet propeller according to the present invention.
[0020]

Fig. 14 is a side view thereof.
[0021] |

Fig. 15 is a side view of a propeller blade.
[0022]

Fig. 16 is a side view of a propeller blade.
[0023]

Fig. 17 is a side view of a propeller blade.
[0024]



Fig. 7 is a rear elevational view of the fourth
enbodi nent of a quiet propeller according to the
present invention. [0014] Fig. 8 is a top plan view

t hereof. [0015] Fig. 9 1s a rear elevational
view of the fifth enbodi nent of a quiet propeller
according to the present invention. [0018] Fig. 10 is
a top plan view thereof. [0017] Fig. 11 is a
front elevational view of the sixth enbodi nent of a
qui et propeller according to the present invention.
[0018] Fig. 12 Is a front elevationsl view of
the seventh enbodi ment of a quiet propeller according
to the present invention. [0019

Fig. 18 is a side view of a propeller blade.
[0025]

Fig. 19 is a sectional view taken along the line A-A in Fig. 13.
[0026]

Fig. 20 is a sectional view taken along the line B-B in Fig. 13.
[0027]

Fig. 21 is a sectional view taken along the line C-C in Fig. 13.
[0028]

Fig. 22 is a side view of a quiet propeller used as a screw
propeller.
[0029]

Fig. 23 is a rear elevational view of the ninth embodiment.
[0030]

Fig. 24 is a side view of the quiet propeller in Fig. 13.
[0031]

Fig. 25 is a side view of a boat including a propeller according
to the present invention.
[0032]

Fig. 26 is a front view of a flying boat including a propeller
according to the present invention.
BEST MODE FOR CARRYING OUT THE INVENTION
[0033]
Embodiment 1

Embodiments of the invention will be described. Fig. 1 is a
rear elevational view of a quiet propeller according fo the present
invention, and Fig. 2 is a top plan view. The propeller 1 comprises
four propeller blades 2 equally spaced around a boss 1a. The
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Fig. 13 is a rear elevational view of the eighth
enbodi nent of a quiet propeller according to the
present invention. [0020] Fig. 14 Is a side view
thereof. [0021] Fig. 15 is a side view of a propeller
bl ade. [0022] Fig. 16 is a side view of a propeller
bl ade. [0023] Fig. 17 Is a side view of a propeller
bl ade. [0024] 30

number of the propeller blades 2 is not limited to four.

The propeller blades 2 are substantially equal to each other in
length from the base to the end. Between a first side edge 2c and a
second slde edge 2d, there is a bent line 2a.

From the bent line 2a, a tilted end portion 2b which tapers is
formed.

The tilted end portion 2b is tilted from the belt line 2a.

An angle of the tilted end portion 2b is variable from 15 to 45
degrees depending on the length of the blade 2b.

in Fig. 2, the tilted end portion 2b is 15% of the blade length,
but may range 15-60 %.

[0034]

In Fig. 1, from the end of the first side edge 2¢ of the blade 2 to
the second side edge 2d, a diagonal line 2e extends.

From the diagonal line 2e, a tilted back surface 2f rises toward
the second side edge 2d having a pitch angle. The diagonal line 2e in
Fig. 1 is straight, but may be curved.

[0035]

In Fig. 2 in which the propeller blade 2 is seen horizontally, the
first side edge 2d becomes thinner gradually from the center to the
distal end of the blade 2.

In the tilted back surface 2f, a pitch angle P ranges from 7 to 25
degrees.

There is no pitch angle on the rear surface of the blade 2 close
to the center of the propeller 1. The surface tilts up from the diagonal
line 2e to form the tilted back surface 2f at the pitch angle P with

respect to a rotational direction.



[0025] [0025] [0027] [0028] Fig. 18 is a side view of
a propeller blade. Fig. 19 is a sectional view taken
along the line AAAin Fig. 13. Fig. 20 is a sectiona
view taken along the line B-Bin Fig. 13. Fig.- 21 is a
sectional view taken along the line CGCin Fig. 13.
Fig. 22 is a side view of a quiet propeller used as a
screw propeller. [0029] Fig. 23 is a rear elevationa
view of the ninth enbodinent. [0030] Fig. 24 is a side
view of the quiet propeller in Fig. 13. [0031]

if required, the pitch angle P at the part close to the boss 1a
may be 0 to four degrees,
[0038]

To propel a ship, when the propeller 1 turns clockwise in Fig. 1,
water flow is prohibited by the tilted end 2b from diffusing centrifugally,
but pushed rearward by the tilted end portion 2b and the tilted back
surface 2f.

In a conventional screw propeller, there is a greater pitch angle
close to the boss of the blade 2. So water flows along the surface of
a pitch angle at low speed rotation. But water leaves the surface at
high speed rotation to produce voids which causes decrease in
internal pressure to make bubbles and noises. The propeller 1 in this
jnvenﬂondoesnotcausesuchphenomena.

With rotation of the propeller 1, the blade 2 at the boss 1a does
not have a pitch angle with respect to turning flow. Thus, at high
speed rotation, fluid is pushed toward the center, so that internal
pressure increases. Cavitation for producing voids, vortexes and
bubbles are not produced to keep quiet rotation without noise.
[0037]

The pitch angle P of the peripheral end of the blade reduces
water resistance during rotation, increasing rotational speed of the
propeller 1. High speed rotation increases rotational speed of the
periphery of the blade 2 to push more water to increase a thrust. In
this invention, the blades 2 have nearly equal and narrow width.
There is no pitch angle close to the boss of the propeller and the pitch
angle P is gentle closer to the periphery of the propeller 1.

The shape of the propeller 1 causes neither vortex nor

6 o



Fig. 25 is a side view of a boat including a propeller
according to the present invention. [0032] Fig.
26 is a front view of a flying boat including a
propel | er according to the present invention. BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0033] Enbodi nent
1 Enbodi nents of the Invention will be
described. Fig. 1 is a rear elevatlonal view of a
qui et propeller according to the present invention,
and Fig. 2 is atop plan view. The propeller 1
conprises four propeller blades 2 equally spaced
around a boss la. The 4 0 nunber of the propeller

blades 2 is not limted to four. The proPeIIe_r
bl agrwdtation o haiadedis narrqw aed a pitehangieft thepariphgry is
I en f ; ' LAe
cdgie)e ML) Teciafy tbtaRef Wagnbeiofah fo ohbf fif
| i ngpeda.rotation. The tilted lead [2brgrevents wader flow fromediffusidg

b e G4 e
efficient thrust.
[0038]

The propeller can be used as a blowing fan for an air
conditioner or a ventilator. A small motor enables the propeller to
turn at high speed without noise.

[0039]
Embodiment 2

Fig. 3 is a rear elevational view of the second embodiment of a
propeller according to the present invention, and Fig. 4 is a top plan
view thereof.

In the second embodiment, a bent line 2a of a propeller blade
2 is set to be positioned at 40 % of a radius of the propeller 1 from the
peripheral end. A tilted end portion 2b has a length of 40 % of that of
the blade 2 or radius of the propeller. But it is not limited thereto.

A tilted back surface 2f and the tilted potion 2b having a pitch
angle P are broader than those in the first embodiment to enable water
pushing amount to increase. The length of the tilted end portion 2b is
set to be 15-60 % of the length of the blade 2. If the tilted end portion
2b is longer, a tilting angle of the tilted end portion 2b may be smaller.
[0040]

Embodiment 3

Fig. 5 is a rear elevational view of the third embodiment of a

propelier and Fig. 6 is a top plan view. The same numerals are
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An angle of the tilted end portion 2b is variable from
15 to 45 degrees depending on the |l ength of the bl ade
2b. In Fig. 2, the tilted end portion 2b is 15%
of the blade-length; but nmay range 15-60 % [0034]

In Fig. 1, fromthe end of the first side edge 2c of
the blade 2 to the second side edge 2d, a di agona

line 2e extends. From t he diagonal line 2e, a
tilted back surface 2f rises toward the second side
edge 2d having a pitch angle. The diragonal line 2e in
Fig. 115 straight, but nmay be curved. [0035] I n
Fig. 2 in which the propeller blade 2 is seen

hori zontally, the first side edge 2d becones thinner

gr adlipttedytorthe amemeatbers as dhasgcindhefarmenembedimepts,
ané?'ﬁ éescri tion u#&eaﬁ Jn’n tggd back surface 2f, a pitch

ges rom degr ees. There i s no
pi t ch anglthe dhird hmhodimemun fFig. €5, dhetdiﬁabbad:lef 3 sdcoseé

to th t f th | 1. Th tilt
{  ofie 1R0e8 Sy cn AoRdlesiads Rofdnterts € Hertdnguck A T
S Uréiﬁ&@naﬁmé‘ﬁekhﬁnﬂb“rﬁﬁ the Qbﬁn&t%%:ﬁt%ﬂ%roiiﬁla@en%

rotational direction. required, the pit
angifea firsisidetasigea®e. cl ose to the boss la may be 0 to

fOﬂbogfprees. [ 0036]

In Fig. 8, the first side edge 2¢ becomes thinner from the boss
1a to the periphery of the propeller 1. With respect to the diagonal
line 2o, a propeller blade 2 tilts forward to form a pitch angle P. In Fig.
6, the pitch angle P ranges from 7 to 25 degrees.

In the third embodiment, a pitch angle is not formed close to the
center of the propeller 1. Thus, during high speed rotation, there is
neither void nor vortex. So bubbles, noise or cavitation does not
OCCur.

At the boss 1a of the propeller 1, part behind the diagonal line
2e Is broader, providing high rigidity. So the blade can be made
thinner to allow resistance to decrease during rotation.

With rotation of the blade 2, the blade 2 pushes back water
close to the bent line 2a using a tilted back surface 2f of the pitch
angle P, so that its reaction thrusts a ship.

During rotation, water does not diffuse centrifugally of the
blade 2, but is pushed back to allow the ship to go forward by the
reaction.

At the same time, with water fiowing through the btades 2, the
blade 2 turns naturally.’ thereby reducing driving force of a motor.
This is because the blade 2 turns by force coming to the front of the
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To propel a ship, when the propeller 1 turns clockw se
in Fig. 1, water flowis prohibited by the tilted end
2b fromdiffusing centrifugally, but pushed rearward
by the tilted end portion 2b and the tilted back
surface 2f. In a conventional screw propeller,
there is a greater pitch angle close to the boss of
the blade 2. So water flows along the surface of a
pitch angle at | ow speed rotation. But water |eaves
the surface at high speed rotation to produce voi ds
whi ch causes decrease in internal pressure to nmake
bubbl es and noi ses. The propeller 1 in this invention
does not cause such otation of
t hBlagespes well ag a P'I?@"B?ralﬂggﬁwg °ht'ﬂéatf>%§§ “1"%\‘; ‘does not
ha @ pitch angI e wth respect to turning flow Thus,
|gn speed rotation, fluid is pushed toward the
center irs@ chorentionak nsarev\prpmiheg watarctwjels. and goes
Cavi t at i roduci ng, voi t | &s
ar éeqmta"gr%cfﬁﬁe ey &'888"%[m & f %r?étt?gﬁ&\lﬁq P‘% ggmgse
[ Ogﬁgéssrve and cdiRsPbs€in powee Watér whieh Fowspiremalrorend
of the bl ade reduces water resistance during rotation,

i ndpemaphgmoathiy igeniiroughetuister water ywhigfeppes raarvargyh

sp t tational speed of the
per?eresfc?'l)'llrt{e"%/iﬂoq‘uggi quén%{"zge 3“?‘3 push nore water to

i Nncreasm aoﬁti‘asisthe bmndﬂies biadec2taczording do thadewesent
have nearly equal and na

T [ t
Enlvanienake Aa Rise SIS Sass indh bgie o Sie aibelife SP ch
an% whl%hg&?%# ﬂo?ltﬁﬁ?rreﬁecésh@vaw l'd%r‘éiéh(cé)fduhhﬁ the

prop | er e shape of the propeller 1 causes
nerdtation ob theeklader 2.6 mmee\hateatcbfomateméthba mtlﬁ pitch

narrow itch at ..t e ent

C nan g8, st Fie, Sudfedy s Bhnigl¥ e ivisb e kTS HerE, .
hi ehosﬂﬁmﬂv fo0dritibl®Roisé AAd bubbled t@adcrabs@wrm gedsSpomadrer
flow fromdiffusing to gather water flow toward the

celﬂser of the back surface to realize efficient
L 10038] The propeller can be used as a
fan for an air conditioner or a ventilator. A
srral | nvh@rpremwres adcberdprigo pe the présert Linverttionhragates

Sp?aes(tjer\/\t/ihgrrr] (t):grtwer}w%ioﬁgl' sgre\g%?lpellers. A motor with less driving
power can be used.

With the maximum length bent line 2a, the pitch angles P of the
tilted back surface 2f and tilted end portion 2b improve
fluid-transferring efficiency.

At the same time, water which flows along the front surface of
the blade 2 to the rear surface flows rearward with negative pressure
on the front surface of the blade 2. Water on the rear surface of the
blade 2 is pressed by the tilted back surface 2f repeatedly.

Water which flows through the blade 2 smoothly and strongly
speeds up the rotation of the propelier 2,

9 (o]



Enbodi nent 2 Fig. 3 is a rear elevational view
of the second enbodi nent of a propeller according to
the present invention, and Fig. 4 is a top plan view
t her eof . In the second enbodi ment, a bent |ine
2a of a propeller blade 2 is set to be positioned at
40 % of a radius of the propeller 1 fromthe
peripheral end. Atilted end portion 2b has a |ength
of 40 % of that of the blade 2 or radius of the
propeller. But it is not limted thereto. A
tilted back surface 2f and the tilted potion 2b having
a pitch angle P are broader than those in the first
enbodi ne h to e able h|n amount to increase.
The Iengﬁl © prorailer i Y”P ’%ﬁg'%o‘f‘t #hbyhpraduges achjgher

15- §Quge @fsmmté ﬁi?&fhibs‘)f lttiEealé?d 866d as d fate%hﬁgwg‘e?%r

end portion 2b Is longer, a tilting angle o

ti| skigsend portion 2b may be smaller. [0040]

Enbodi nmegt . Fig. 5.1 .a rear evat

of "the e it ehensipg e faflue e bidid 5 Havche sbloRpg o B
t opfg anai¥ teNditidier dnanEvéntiBtopl s are 70 allotted to
the sane nenbers as those in the former enbodi nents,

and des cTh%PI'QPﬁ"Phb prasiuces; a divust kyjwater or wind which dlows

o1 qaroSE IREHTERs, | Bol dlowito \iPG, e wiRasBm8) £, R
| i nmnﬁmr wnwuagoiselwim greatde blowing @mdunem t he

connecting point to the proximal end of a first side
edge 2c.A ?‘mgflﬂ"' driving the |P"F9°d'9’ gan padnade gpaligranddhge

2 PRABISE ol A Uyl 8 85 000 31 0 SEOIG,
2e, ventitatingefandn altuaoed dr puinip.s forward to for ma pitch
angE@aﬁkeln Fig. 6, the pitch angle P ranges from?7 tq

Fig. 7 is a rear elevational view of the fourth embodiment of a
propeller according to the present invention, and Fig. 8 is a top plan
view thereof. The same numerals are allotted to the same members
and description thereof is omitted.

In the fourth embodiment, a first side 'edge 2¢ of a propeller
blade 2 is provided with respect to a second side edge 2d at a greater
angle therebetween.

So atilted back surface 2f has a greater area. InFig. 8, a pitch
angle of the tilted back surface 2f with respect to oncoming flow is
gentie such as 15 degrees since the surface 2f is longer along a
turning direction of the blade 2.

Abentline 2a is like an arc, and a tilted end portion 2b is gently
tilted from the bent line 2. The tilted end portion 2b has a pitch angle
with respect to oncoming flow since the side edge highly tilts.

Thus, when the propeller 1 rotates, the surface with the pitch
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In the third enbodiment, a pitch angle is not forned
close to the center of the propeller 1. Thus, during
hi gh speed rotation, there is neither void nor vortex.
So bubbl es, noise or cavitation does not occur.

At the boss la of the propeller 1, part behind the

di agonal line 2e |Is broader, providing high rigidity.
So the bl ade can be nade thinner to allow resistance
to decrease during rotation. Wth rotation of
the blade 2, the blade 2 pushes back water close to
the bent line 2a using a tilted back surface 2f of the
pitch angle P, so that its reaction thrusts a ship.
During rotation, water does not diffuse centrifugally
of wahglefthe titedihacki suriags 128 dndtijted: wchpbuwntiﬂepg#ﬁq@

i e Ip@ hrod B S b anstesn avh St o ipRgter

bI agRraft 41to mkeritd thiwdtigreatbher eby reducing drivi ng
force of a notor. This is because the blade 2 turns by
for 948bning to the front of the 8o blade 2 as well

as a propgl el ané%‘i‘%lX‘@t%ﬁaf %ﬁt&%h%fiﬂ SlodifRAELe a

In a convéntional screw
goeprapetiervaucdrdihg tdwthesmesmt pwopﬂd;ri ®BFig. Bbisfetopeldroview
twistin ter is excessive and causes | 0ss in ower .

at Hier he saMe numarRls R @liatied tade s3meMmanbeys and
thrgé@;,pg,%%ﬁgomt&ﬁmwl ch goes rearward, resulting

i n bubbl'es and cavitation. In contrast, the
propel | e tiplodddiadeaindbe fifthembodithentds esgawer thaarthatdn

o i e P i P RS
dur {Hage By espeabiml cub Qhet h&a%@dscrapaﬂéhoww thaclforﬁter

water with a gentle pitch angle close to the periphery
i s embedigiopts.o twist, but provides nore smooth flow to
ena@og Em se and bubbl es to decrease with | ess power
| os F 0431 The propeller | according to the

present Figyamtisan flont deratibAslt dowt HRtheC SIRME BboBMent

Egrgeg\,(\./@gé ﬁg etloI t(l?xrespreéerﬂo }negnt\r’gnt h lr|1 etﬁlss grglt)géi%%n?,oﬂtm%r re%?n
surface in Fig. 1 is deemed as front view. The left side of a diagonal
line 2e tilts downward and the propeller is used as a windmill.

A tilted front surface 2g is formed between a diagonal line 2e
and a second side edge 2d, and has a pitch angle. Wind is received
by the tilted front surface 2g of the blade 2, so that the biade 2 rotates.

The flat part close to a boss of a propeller 1 is wider, but wind
diffuses centrifugally with rotation, so that load is not given to rotation.

Wind flow which diffuses centrifugally of the blade 2 is
prohibited by a tilted end portion 2b and gathered into the tilted front
surface 2g with the pitch angle thereby increasing pressure and
rotational force of the propeslier 1.

The tilted front surface 2g is tilted rearward at the second side

11 o



Wth the maxi mum | ength bent line 2a, the pitch angles
P of the tilted back surface 2f and tilted end portion
2b inmprove fluid-transferring efficiency. At the
same tinme, water which flows along the front surface
of the blade 2 to the rear surface flows rearward wth
negati ve pressure on the front surface of the Wade 2.
Water on the rear surface of the blade 2 is pressed by
the tilted back surface 2f repeatedly. Wat er

whi ch flows through the blade 2 snoothly and strongly
speeds up the rotation of the propeller 2. The
propeller 1 which is small in size but produces a

hi gher thrust is suitable for ships. It is also used
as 8dae &dr i Qpcarmieg|wing flowsialang the tilted fRyntsvsfiage 2g ands

d f
L r baSomos bigh ABed, TBlor B SR or Sowlr  flsrfia ke,
1 psudowreiing thérebyt ghthering esntor thei Htedvhiresht Ehﬂwe and

across the bl ades. For blow ng wind, the blade 2 may
be iRRIEVIngiratational foFkAst noi se with greater bl ow ng

amunt . with he Abtggbﬁ’r wirltf vﬁﬁ+qVIf|BGJSt Qﬁggrgp@ t\%ﬁn&el g

be made snal t'ne propeller can use
as Eeafmardohuamsalhe btaddi 2i offhe, b&ntvlimt 'Qbalsi agsé a0 the a
is a

t |
o chSnre ot Bia, mePalles 1 revidnainigh terieos Rotational
Pr ORRistaN cetdfPhéis8drd Rmt hsoﬂﬁs?ﬁ‘&ﬁeubm@%ﬂita‘ﬁm Toara%ﬁag

8 is a top plan view thereof he sanme nunerals are

' aI |'iit@agpoem|tiegmnmqwer andhaavaderwheiept i on t her eof
@W% In the fourth enbodinment, a first

Sld 3 e Zc of a propeller blade 2 is provi ded with

r espmbbditenfizsecond si de edge 2d at a greater angle

t her ebet ween. So a tilted back surface 2f has a

gr eat er Fgct isiafrantelevationalyiaw of thageventh emtodimnentad

bk pRbelE el F308Eh LRoRHERT R LW et

| om;eranattemgo thet samme mmer@@humseﬁpttdrﬂhblraﬂ@s Smitted.
The embodiment 7 has a front elevational view corresponding to the
rear surface of Fig. 3. A tilted front surface 2g is tilted between a
diagonal line 2e and a first side edge 2¢ such that the first side edge
2¢ projects forward, and the propeller is used as windmill.

Oncoming wind is received by the tilted front surface 2g with a
pitch angle and a blade 2 rotates clockwise as shown by an arrow in
Fig. 12.

A flat part is wider close to the boss 1 of the propeller 1, but
with rotation, wind flowing onto the part diffuses centrifugally. So it
does not resist the rotation.

With the rotation, wind which diffuses centrifugally of the blade
2 is prohibited by a tilted end portion 2b and gathered into a tilt front
surface 2g having a pitch angle thereby increasing rotational force of
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A bent line 2a Is like an arc, and a tilted end
portion 2b is gently tilted fromthe bent line 2. The
tilted end portion 2b has a pitch angle with respect
to oncoming flow since the side edge highly tilts.
Thus, when the propeller 1 rotates, the surface with
the pitch angle of the tilted back surface 2f and
tilted end portion 2b pushes water flow. The area with
the pitch angle is away fromthe propeller shaft 4 to
make its thrust greater. [0045] Fig. 91s a
rear elevational view of the fifth enbodi nent of a
propel l er according to the present invention Fig. 10
is a top plan view thereof. The sanme nunerals are

al | he@@relefihe sane nenbers and description ther eof

is omitt

enbodi rreﬁ?e f'lste% g? Pgé\iuer?éc{éh%wqht% %ggh HF&'E# ﬁ&ﬁ edge
enb2cli prejeicts Tovevalod cfdemi thet Biagoms! miwl zeel aOhoehivigf Wil
theregl Hg E’dJrPé?% up the rotation conpared with the

f or FEFEAERB S ttg overiha dfted front surface 2g)tp pushdhe plade
el ey idcRife. Vi ew of the sixth enbodi ment according to

the present invention. In this enbodi nent, the rear
sur f ace WithRherotatios ofithendade, &ir goés taveard tAd disktafeind

or oFPp faqur3fad 26 16 Fisf fus bleps 2 A00R5E. NHecber tign,
SUfiﬂfsea\ﬂ%é from PeNBRMSIUMRE Propelierd QB %Jro\haa i ﬁ?tg@ﬁtﬁe a

second edge 2d, and has a pitch ang
r ecledw &gfatignal Hesustﬂntc@ dapsemlowsaniseand 2@9 bradtehe sbitahle

ci o2be Wil e R iR ot bhciico g apaionedh o

di f f usesTHie Mvientid@ @ hyt imitéd (Ot éMbodifntd@hd VaasbIE S
not given to rotation. Wnd flow which diffuses

cerfiapendipganitsyse. hdhp bgatline 2aapd theidiaganal tige 2eniebd ed
SO S0 R Pk g
pr efdbe elanece may afel \oidak ufamrme cehtrahsarnr opel | er

[0048]

Fig. 13 is a rear elevational view of the eighth embodiment of a
fluid-coliecting propelter and Fig. 14 is a side view.

In a small propeller 1, a plurality of blades 3 extends from a
boss 1a at regular intervals around a propeller shaft 4,

The propeller 1 is integrally moided with the boss 1a and the
blade 3. If required, the boss 1a and blade 3 may be separately
molded and joined together.

The propeller 1 may be made of metal or by plastic molding. in
plastic molding, the shaft 2 is made of metal and the blade 3 is made
of plastics. They are combined together.

In Fig. 13, S denotes a basic radial line. At the boss 1a, a
distance between a first side edge 3a and the basic radial line S is
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The tilted front surface 2g is tilted rearward at the
second side 110 edge 2d. Oncom ng wind flows al ong
the tilted front surface 2g and becones hi gh speed,

| ower air density or |ower pressure than surrounding
t hereby gathering onto the tilted front surface and

i nproving rotational force. Wth the rotation,
wi nd which flows along a bent |ine 2a rearward pushes
the blade 2. The bent line 2a is close to the

peri phery of the propeller 1 providing high torque.
Rot ati onal resistance and noise are low. So the
propeller is suitable for a wind mll for generating

el ectric power and a wat er wheel 0047] Enbodinent 7
Fi gaupbtq thahbetween the basiciradiaf ligg WWS‘fa peeondsjde prge
e i ment of a propeller according to the present

i nventi on. The sanme nunerals are allotted to the sane
msnber S ,Atdnal pelsitary pf therbladee 8 codistemcebetwesh thélsecond

C OISR SO0 3 a0 the, baslbsradig]y e, 8 1B miels wider then, thabg
f I Ywedh HRCAdH ind § bhi %k h%t‘%‘e ¢1339816tm bgdaeeiie

and a first side edge 2c such that e first si edge
2c spriscedes forward, and the propel I er is used as

i ndmi | | ' by .th
Ui tod Mg mesimuranon, et o8 the elofing, sFlac i 38tt, e
2 r4poat 86 %bpglﬁ’é’dﬁzﬁ otXhé M&Welky 12Buls’ RO lirfitdd Eherdtd:
Aflat part is wider close to the boss 1 of the

pr J;t@ltp f arpa g the rgar Burnfateefithe blage 3may mfwgbtyrhedessme

t he
rot r?%ﬁgﬁgFﬁle%‘?Q%f%&?(ﬁ&% tlié’rddtlus &eﬁtg@i%og b%d
di ff uses centrifugally of the blade 2 is prohibited by
a tllted end portion 2b and gqathered into a tilt front

sur f ace DG 4% the trspsiderpdgegiaof thekiade 8 pxtandsialong
r o4RS iRRlenli AlnetF Yy a half of the radius from the center of the

propeller 1, and the remaining of the first side edge 3a is a curved
portion 3d.
[0049]

In Fig. 14, an axis L is at right angles to the frontend line F. An
end line T Is in parallel with the axis X, and the distance P-O is equal
to the radius O-Q.

The distance V-Q is a depth of the propeller 1. The distance
U-Q is equal to the distance V-Q. A diagonal line W between P and Q
crosses a line passing through V in paralle! with the front end line F at
a point R and also crosses a line passing through U. The curved
portion 3d is an arc of a circle around the point R. Depending on the
rotational radius of the blade 3 or depth of the blade 3, the curved
portion 3d is variable in size. If the distance P-O is longer than the

-distance 0-Q, the arc surface of the curved portion 3d varies. The
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the propeller 1. The tilted front surface 2g is
tilted such that the first side edge 2c projects

forward fromthe diagonal |ine 2e. Onconi ng w nd
Increases air density over the tilted front surface 2g
to push the bl ade 2 cl ockw se. Wth the

rotation of the blade 2, air goes toward the distal
end of the diagonal Iine 2e to push the bl ade 2

cl ockwi se. The bent line 2a is away fromthe center of
the propeller 1 to provide high torque. Low rotational
resi stance causes | ow noise and the blade is suitable
as awindmll for a wind power generator and a

wat er wheel . This Invention is not limted to

t heargrhaxiberpattof ancelinae. abl e depending on its use. The

bent |ing 2 t b
chnerI ¢ a bgorg‘)ﬁeﬁflpéevﬁ“&)gﬁ"éﬁ@% d?f&no %ldg'ﬁ'{‘?al
par fotftfont h?hbb?@'@f ﬁlerﬁil‘n‘vélﬁpdmdﬁmdtrhaﬁ bk pRric6d Eirdle or

part. [0048] b% 13 is a rear elevational
vi ealiipge, bbaratine GebHilaray beanangleglesatothe end fine
propeller and Fig. 14 is a side view In a

smal’l propeller 1, a plurality of blades 3 extends

froma b?mSe)mn;ﬂé lregtd ars, imbeuisfdn%eammmd 0 Ps opahéer
shaft propel | er IS inte raII

nol ded
Wi t‘H“@H@e 5801 @taﬁ'ﬂpaﬂ fadiys ad‘é!‘es10 % aredjoe r‘% ﬁ{tﬂ% at
bosébd ﬂ”@eﬁbé&'%ﬁa fdtpe tosﬁ{%aﬁ Gin% Fv'ﬁﬁdgﬁé‘%f he
JOIne t oget . propeller 1 may be nade of
netairvent pdatiop3dds heaniy)lnobatguellwitl'(ﬂhas!nlddinm'l‘ Giorthat fldie

o et S B s bl o
13, girRclP MO RS céntBPst the pishdller1i ne. At the boss la, a
di stance between a first side edge 3a and the basic

radi al . SGL the daptinbf a cunvied poiionviksbia smalebadn Eigs.

r ad1i7aéné llg the aa & nge 698%1 Faraietd ﬁ‘\a%qﬂg d‘?&énca V-Q. When
the curved portion 3d is part of a circle, an angle of the arc line G with
respect to the end line T can be made smaller.

Fig. 19 is a sectional view taken along the line A-A in Fig. 13;
Fig. 20 is a sectional view taken along the line B-B: and Fig. 21 is a
sectional view taken along the line C-C.

As shown in Fig. 21, the bottom of the first side edge 3a lowers
by thickness, while the bottom of the second side edge 3b is curved
downward.

In Fig. 19, the first side edge 3a extends along the front end
line F. The rear end edge 3a IS away from the line F and the tilted
surface 3e is formed.

The tilted surface 3e changes a direction of fluid and is tilted
at 30-50 degrees with respect to the axis L.

Therefore, when the propeller 1 rotates right in Fig. 13, fluid
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At the periphery of the blade 3, a distance between
the second side edge 3b and the basic radial line Sis
much wi der than that between the radial line S and the
first side edge 3a to form broader surface 3c.

The maxi mum chord I ength of the flow ng surface is set
to about 50 % of a radius of the propeller 1, but is
not limted thereto. The total area of the rear
surface of the blade 3 nay preferably be | ess than a
hal f of the area of a circle with the radi us of
rotati on of the bl ade 2. In Fig. 14, the first
side edge 3a of the blade 3 extends al ong the front
end line F by a half of the radius fromthe center of

t hevmme@neeacmss thedfirstiide edge 9a isglireictadiata the sentsr gt
0 In Fi
qggﬁ?oaéﬁlgr quﬁrrt“gqm?agskn{f%g%é %E:? ﬁ%]he front eﬂd : |gne

F [dosgnd line T is in parallel with the axis X, and
the distance P-0 is equal to the radius 0-Q The
di st anc&i9/28 I 3 sidepdew fp which the proppien s uged apa screw

di 0 al
li }g@éﬁﬁe?{ \?/quhaﬁﬁan ogﬁ'crt@?e@ezg ngey%tgg dﬁagtqﬁ%gh
V i8¢ denotdd & engihd, driteSd dm‘dxeseauahdlae Whah the propalieR

and al so crosses a |ine passing through U The curved

pork T¥gtes weterflows ee'affipg tadly. c‘?@vﬁf‘ﬂ%'?ﬂi‘yt materodiffuses

De i I, f

donPRHIGGIRET bl MihivBifen, 1BecHved) pdrllEn Bace Forinél

vamleabtrm periphere and watérds dugbamdes By the surived gertionitxh
ance,0- the arc surface of the curved

t he
poral"gcf w?o‘“i?é’r'?egg"y The arc may be part of an ellipse.

The cur w&eppéésmgﬂra&asm@/mt §ideladige 34 Q'Hiﬂa‘cftédlﬁy 17
during rotation he arc of the curved portion 3d may

be tqbtaﬂ sugacede pmﬂri@etaﬂy.estrqqg@epusbed oyhthaoegh behindsthef

e Ios to the end line T.
Forp(%é}i%pq anid %aqrﬂ—%ﬁg @8 WE- di st ance QGis 10 'Ye of
the di StrAgCAogbrOnater getsatd ivalertdofithe tbRe,lihehighér
line Gis tilted at about 22 degrees with respect to

t hé’aé‘h'oP'PFﬂEe Pecqmes.citp @strengerdhiustenrpbe prastyced than
negr‘k QiR ‘%I%PFugal /l-\tlmereﬁgplhé%ﬁ?%iapfgtge:eﬁgineféaw d

oms C y I's pro curved

ponrealizle ad samatlerli sizetioy atlowt itee cangirey tof prdvedeorsigred er

In Fig. 16, the depth of a curved portion 3d
|sP§ff8W%"r°° In Figs. 17 and 18, the distance QU is

arger Thanplopsnél HoB8ChotpRdubleRolsBe e sHffhoP Waltdrn

3d is part of a circle, an angle o? the arc
W bhcampwetertﬂrtmc!edobyi thee tiifed portion Bddis pustieldeout

" Saplih o 856" 3T horleBlb SRR P Subro e
; lhgi;f;steﬁe&lnﬁzfggééfycﬁbmdeg Iwitts waatee Ghichn Abwyi Baekt akqne
propelter 1 is suitable in use for a submarine requiring soft sounds.

Even if the propeller blade 3 is above the water in half, rpm will
rise, so that the motorboat will run faster. A conventional screw
propeller is affected by air, but the propeller of this invention is not
affected.
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As shown in Fig. 21, the bottomof the first side edge
3a lowers by thickness, while the bottom of the second
side edge 3b is curved downward. In Fig. 19,
the first side edge 3a extends along the front end
line F. The rear end edge 3a is away fromthe line F
and the tilted surface 3e is forned. The tilted
surface 3e changes a direction of fluid and is tilted
at 30-50 degrees with respect to the axis L.

Therefore, when the propeller 1 rotates right in Fig.
13, fluid which cones across the first side edge 3a
is directed into the center of the propeller 1 by the
tilted surface 3e in Fig. 19. [0050] Fig. 22 is
a slo@é1lview in which the propeller 1 Is used as a
SCrew. pr.o ﬁk%er 5a for a notorboat. The nuneral 5b
deﬁgwsgmg% orboat, Sc denotes an engi ne, and 5d
denot es Righz® i £ redlifsvatidRaPFiOR F tRY nihtH SBb&itent'at &1
flows centripetally. Conventionally, water diffuses
cerRrepeligraccording o the presiest invortinn, 8nd Figy@4ds p side view.

00 Mo SRR 1 AR Vo

certherddt isibmitted. Wat er passing across the first
si de edge 3ais directed by the tilted surface 3e

cent ri pefahe pint pmbagiment foHeBropalien HadesB areArayidedne
¢l oeo Flaks H0E rBR SRR Ysiiol G18F avcardina 1/t oo
hi ghecrewaprepseibsrcisenause lof aa@tersresiStarcest Bongith dnhéntglihe

can be produyced than a water-di ffusing propeller. A
| oBFaYgr g%’i’i%f?@n‘f'ﬂd’fe_ R'R "é‘;l'&r ne can realize a smaller
sl ze to Iﬁ‘klﬁ@ﬁ‘ln&ﬂ“@mﬁ@&hﬁ%h@%ﬂ{?&f%’d e'¥e8%%6t to be longer

per f or mance. The propeller does not produce
noileeizbotallgt iSa strgngentflaw bemes sentripetallys uA titted dueattidry

the tilted portion 3d is p ed out through Like_ a
cond = Ao thaR dnghin Pigl 35 BN ditedCtaceyad ,

di fHedome gemnkr.i fugally collides with water which flows
back. The propeller 1 is suitable in use for a

sull®@®3lne requiring soft sounds. Even If the
[ h : ' | il
pTore |55 A, SR, Y 1 B

CorRweplbyednay arsair ehwupt mpeiiher The minietal Bdeftedaboably

the propeller of this invention is not affected.
denotes an underwater blade; 7 denotes a lifting blade; and 8 denotes
a rudder.

When the propeller 1 rotates, wind does not diffuse, but is
strongly pushed back like a cone as straight airflow to achieve higher
thrust in Fig. 24.

The rudder 8 for the boat 5 in Fig. 25 is amphibious. Wind
which i-s pushed out of the propeller 1 is concentrated, thereby
providing excellent control in the rudder 8.

When the boat 5 runs, the boat 5 rises to the surface with the
underwater blade 6 and the lifting blade 7. Water resistance under
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[ 0051] Enbodi nent 9 Fig. 23 is a rear

el evational view of the ninth enbodi nent of a
propel l er according to the present invention, and Fig.
24 is a side view. The sane nunerals are allotted to
the sane elenents, and description thereof is omtted.
In the ninth enbodi nent, four propeller blades 3 are
provi ded. Three bl ades are nore efficient than four

bl ades according to tests as a screw propel | er because
of water resistance. But with an engine torque, four
bl ades wi || be preferable. In the ninth

enbodi ment, a tilted surface 3e is set to be | onger
horlzontally So stronger flow cones centripetally. A
t i | thecbqad becomegamalientor sRARS UR ﬁ‘@anaiatmmh%hgr ewne 0

I B g1 BipelhEF oY okHBye Tnd HalfRe " o5 b mont

| s enpl oFigd 28Sis ad) fidint elévrauehamwehl whereTihe mmnai 16s
denotes a boat; 6 denotes an underwater bl ade
den@meloyad forra finigathoatie A small 8n|'@ﬁcﬁﬂ@§'°a ﬁ*@&fwe?vef the -

W‘evVattep an ongﬁL too'i'%l%e éﬁ’g{)ﬁ‘é %ﬁfbl\é%rﬂg ng tthg dif USfe

but ack stralght

ai r;fnlopwérm Wued\zfer eigurer matine $arm hah‘s;@rtaﬂén and island
The rudder 8 for the boat 5in Fig. 25 is anphlblous.
W natefpeRectiennushed out of the propeller 1 is

concentr
e rudday ipvehlioh Re ety as R o b eSS 2%

rug@mamgdenamﬁnqamGSWBeh t he yndermater bl ade 6 and
the i fti’hnegpropgl?er d%es\r/t\g &Ffugee ﬁhl%t g&cgeaﬂltjenrg?trcen}rlpetally

It is used as a screw propeller and an air thrust machine.
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the boat becones smaller to speed up the boat. The

hi gher engine for the propeller 1 can fly above the
wat er . Fig. 26 is a front el evation& view where
the propeller 1 is enployed for a flying boat. A snal
engi ne enabl es sliding over the water, and hi gher
torque engi ne enables flying through the air. The
propeller 1 |Is used for leisure, marine farm

transportation and island Interconnection. Thi s
invention is not limted to the foregoi ng enbodi nents,
but vari abl e depending on its use. The
propel | er does not diffuse fluid, but gathers it

centri ally. It is used as a screw propeller and an
air . machine. 18 0 CLAIMS: |.A quiet propeller
driven by a notor, conprising: a boss at a center of
the propeller; and a plurality of bl ades

ext &ndi n§ quiedpreprilep dsiven by @motor.seanprising:al ity of
bl ades hayin flr |de a second side
edge, ?Y’ﬁggﬁ?g f]e(ﬁl éhe P%ﬁ’gﬁ?'ﬁ‘gﬂ& ade per pendi cul ar

to an axaaolmfantww pradee | dxtending fiohs thepbbsd) eaudl of ehid
the blade close to the boss with respect to the |line F

bei AKTHEY PHBRdes HRYiDg @dirpbtide gdge 8nd ; a gecand side;edgeg @
d I
gngﬁmf%' E egapﬁgugllolng tBFttgg&é OJe{rﬁs?%ﬂrg‘iJgﬁ%PPé%nt g i mba
Cc enprdpfellg:ahlfiystaﬁtca anglerof the biade closeds thet t’mssdnﬁt rébpestd
of th@ bl ade froma bent |ine connecting a distal end

of therlinedt beingdefingd from @ tojfaur sedeass. Bre finskside a9l
Si dse.ﬁs%muwmnﬁdr ha&kthwcfs@qs ara.§tan9na %w;éib

second si de edge between the first sid ge an‘gtat he
sectitell portien éidigg ceatrifegallyct i reelhstafagleéo\mardtthe dstalend

ey ey e HoR s hofiiive Lo libya delplor€ofeifirlate

cenécug!1 P8 aldistaPénd BE tHy S@Inldesid&dbbea tiletiashcRAulriaes
and the tilted back surface during rotation of the

pr ofieing ¢gyward ghe sapeng gideredgedietveen theffirgtisideedgednsktben

t hesédlo'hﬁtsid%} éocdé, QggLoendo;Iitch angle of the second side edge to the
line F ranging from 7 to 25 degrees, whereby fluid from the first side
edge is gathered centripetally of the propeller by the tilted portion and

the tilted back surface during rotation of the propeller.

2. The quiet propelier of claim 1 wherein the first pitch angle of
the blade is 0.

3. A quiet propeller driven by a motor, comprising:

a boss at a center of the propeller; and

a plurality of blades extending from the boss, each of said
plurality of blades having a first side edge and a second side edge, a
line F extending along the blade perpendicular to an axis of the



the blade is 0. 3. A quiet propeller driven by a
notor, conprising: 'a boss at a center of the
propel l er; and a plurality of blades extending
fromthe boss, each of said plurality of blades having
a first side edge and a second side edge, a line F

ext endi ng al ong the bl ade perpendicular to an axis of
the 19 0O propeller, a first pitch angle of the bl ade
close to the boss with respect to the line F being
defined fromO to four degrees, the first side edge
being gradually thinner fromthe boss to a distal end
of the blade, a tilted portion rising centrifugally at

a rear rface toward, t di stal . en f the blade from
S bBrPalEha e HIERangls oo bRP oty tafhe bisPIEEearls
edgg tHe IhelF Dbty duTfelTronl8 16 es U gPd&ie tIRFIARL sfie edge

di agonal Iine being defined froman intersection o

t hebeinggradyally inger fiomhthenkosasdata fistal end afithe biadena
sid . it r f .S fr t.h

ai aJuEaPSHio dlng EERNA 4 25Es Ll Pyl it eng,
angbethef bihbe froacabentiitiecatlgetihg atdistal bné ofF tHeafigt Bide
from7 to 25 degrees, whereby fluid fromthe first

si dederifR 2jdistghene pbthe serandpdd@edge ot diagongt ipgbeiag

by Bgfgnéd Hrérﬁ%nqﬁ{eﬁéét%ﬂgﬁgfgﬁé\ﬁsg%ib& %999% tgﬁ Iiaé?ﬁﬁ\e to

durl rotation o
pr othel $exondfsidd edge,& tited back sivéada risihg Firont theadiggenalf
t he bl i eller driven b

. de is 0. 5. A quiet prop a .
mot 67° 1B sereitgide sdgdse ssednd Rk analee! hesectnd side
Pr opgdd Rithe AREF ranging APt 19 2 ddgted, WHePsIRSTHY FraRiheg
fromihe boss, each of said plurality of Dbl ades having
a ffirst sidsi elgecigaatherdd septrinetallysofdbe aopslilea byithe tifted

extendin l.on .ta b%ad erpendi cul ar an axjs of
C heBgR arRupe A 5otk 3o R BOTH teieN ofPattadeilef oce
to the boss with respect to the line F being defined
fromO to four degrees, the first side edge being
gr attuanyTReprigt pranediat ohelain Sswhereln thedfirat pideftiangletdie
bl age. p134d I §.€d portion rising centrifugally at a rear
surface toward the distal end of the blade froma bent
i ne connecting a distal end of the first side edge to
a distal end of the second side edge, a diagonal |ine
bei ¥rg A quiet propelier driven by a motor, comprising:
a boss at a center of the pnopeuer;and
a plurality of blades extending from the boss, each of said
plurality of blades having a first side edge and a second side edge, a
line F extending along the blade perpendicular to an axis of the
propeller, a first pitch angle of the biade close to the boss with respect
to the line F being defined from O to four degrees, the first side edge
being gradually thinner from the boss to a distal end of the blade, a
tilted portion rising centrifugally at a rear surface toward the distal end
of the blade from a bent line connecting a distal end of the first side
edge to a distal end of the second side edge, a diagonal line being
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defined froman intersection of the second side edge
with the bent line to the second side edge, a tilted
back surface rising fromthe diagonal line to the
first side edge, a second pitch angle of the second
side edge to the line F ranging from7 to 25 degrees,
whereby fluid fromthe first side edge is gathered
centripetally of the propeller by the tilted portion
and the tilted back surface during rotation of the
propeller. 6.The quiet propeller of claim5 wherein
the first pitch angle of the blade is O.

defined from an intersection of the second side edge with the bent line
to the second side edge, a tilted back surface rising from the diagonal
line to the first side edge, a second pitch angle of the second side
edge to the line F ranging from 7 to 25 degrees, whereby fluid from the
first side edge is gathered centripetally of the propeller by the tilted

portion and the tilted back surface during rotation of the propeller.

6. The quiet propeller of claim 5 wherein the first pitch angle of

the blade is 0.
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