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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

al | owi ng hi gh-speed rg smal | motor and
pushi ng back a | ot of @dlwcgﬁé? ND OF THE

I NVENTI ON [ 0002] Q%@”;_e@rp;v@@tp@@@!;Rscr ew propeller
S

for underwater thru blade Is tilted with respect

TE‘E@I—FNI@AD eaffy at the part close to the center of
the propeller and the blade twists fromthe center to

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

[ 0003]hd mesemVvanidriiiah sgineys propel 4eietf propdiles, aad in

pitch angle is large at parts close to the center of
pdrhieupsioptel laerquist pirateltdre qomopekirey a i glurbiitk @hdropeller

water flow twists with rotation of the propeller.
blgdesathwheiadeohavingnal pEpbeanglictedsessasmipaesslitavinto the

does not circulate along the pitch angle. Fluid
ceindar 06 thadropader siring &igh spesdltetatioaynette erodgce voids,

cause noi ses and bubbl es. [0005] ) ,
bubbles or cavitation, thereby allowing high-speed rotation with a

small motor and pushing back a lot of fluid.
BACKGROUND OF THE INVENTION
[0002]

In a conventional screw propeller 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]

In 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]



-1 Twsting of water flow and cavitation cause loss in
rotational energy. SUVMARY OF THE | NVENTI ON [ 0006]

It is an object of the present invention to provide a
qui et propeller in which central part of the
propeller is not twisted, a pitch angle being forned
at a peripheral part of the blade to increase

internal pressure, rotating faster w thout cavitation

or nQ*'vﬁgtianth vpét%‘?eillé\%raﬁﬁiE?Vi‘t'éﬁehec&%e 4Bss in rotational
air-condittoning fan, a ventilating fan, a punmp and a
er\/@,@@m 1. BRI EF DESCRI PTI ON OF THE DRAW NGS: [ 0007]

Fig' 1 is a rear elevational view of the first

SENVMARUF afHR INWERTT|ONPpel | er according to the
present invention. [0008] Fig. 2 is a top plan view

[opbejeof. [0009] Fig. 3 is a rear elevational view of
the second enbodi nent of a quiet propeller according
to t heipreseonbjectvelit ihen.prie@ehd] ifvientich it® arbeelanguiet
view thereof. [0011] Fig. 5 is a rear elevationa
preopeleofint Wwhithiced tethoalit nentheforapetier és motopeisted, a pitch
artcop.poinG vicsmatharteat periphoral part of the blads to ineraase
® bekg Vicsmeachertear perip P
internal pressure, rotating faster without cavitation or noise, the
propeller being usable for an air-conditioning fan, a ventilating fan, a
pump and a windmill.
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 plan view thereof.

[0013]



[0013] -2 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 thereof. [0015] Fig. 9 is a rear elevationa
view of the fifth enbodi nent of a quiet propeller
according to the present invention. [0016] Fig. 10 is
a top plan view thereof. [0017] Fig. 11 is a front

el eVﬁ?"?% é/'r@%’r@Clewﬁoﬁb¥t\/%\ﬁ'mommﬁrtﬁferﬁb[o‘ailr‘r‘n%tnt of a

propel Ter accor e present 1 nvention

quibfprdgell&r actbpdinLleYRE iBaknYigVeRfiohhe seventh
enbodi ment of a quiet propeller according to the

[opragent invention. [0019] Fig. 13 is a rear
el evati onal view of the eighth enbodi nent of a quiet

prop€lid e8 iaeceasglipigntaehthgreesent i nvention. [0020]
Fig. 14 is a side view thereof. [0021] Fig. 15 is a

[06rd8¢ view of a propeller blade. [0022] Fig. 16 is a
side view of a propeller blade. [0023]

Fig. 9 is a rear elevational view of the fifth embodiment of a
quiet propeller according to the present invention.
[0016]

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

Fig. 11 is a front elevational 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 propeller 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]
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Fig. 17 is a side view of a propeller blade. [0024]
-3 Fig. 18 is a side view of a propeller bl ade.

[0025] Fig. 19 is a sectional view taken along the
line AAAin Fig. 13. [0026] Fig. 20 is a sectional
view taken along the line B-Bin Fig. 13. [0027] Fig.
21 is a sectional view taken along the line CGCin
Fig. 13. [0028] Fig. 22 is a side view of a quiet

PT PRy £h 8 USSH Sfife 3iSGT e (OPRAIEAfIad0028] Fi 9. 23

is a rear elevational view the ninth enbodi nent.
[0b9830] Fig. 24 is a side view of the quiet propeller
in Fig. 13. [0031] Fig. 25 is a side view of a boat

i ncl gy ngoaspy epetibpial aG6Ar kG alohd e PNRSANA in Fig. 13.
invention. [0032] Fig. 26 is a front view of a flying
[0b@8] including a propeller according to the present
i nvention. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
[ 0038]g Erbodiareattib nBivoeivntarkes aforihehé hinenBiBrinvirilgl 13.
be described. Fig. 1 is a
[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 to 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

-4 -
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rear elevational view of a quiet propeller according
to the present invention, and Fig. 2 is a top plan
view. The propeller 1 conprises four propeller blades
2 equally spaced around a boss la. The -4 nunber of
the propeller blades 2 is not Iimted to four. The
propel l er blades 2 are substantially equal to each
other in length fromthe base to the end. Between a

nL§|‘n'b%tr ot e ﬁpcgﬁezl?é:r la—%jrﬁ@st ﬁetgcﬁ&pltﬁi g(gggu?d there

IS a bent bent atilted end
por t iy %Poté‘@lléhb‘i@cﬂ’%% hfe sfu‘PJrs'ffEﬁ’tlaW%dz dd1t®de 88M other in

portion 2b Is Ited fromthe belt Iihe 2a. An angle

leBGth Heorhi theeBasadoptrd EAB. 2B &Bvaan ikt §|U@Tbél§et20c: 4%d a
degrees depending on the length of the blade 2b. In

sddahd 8idd keldd P etherdipartéon|igh 25 15% of the bl ade
l ength, but may range 15-60 % [0034] In Fig. 1, from

t he émdnofthéheerit fine Bade Hilgd @adgdortilom RBlbaddichttapers is

the second side edge 2d, a diagonal |ine 2e extends.
foAmeh.t he di agonal line 2e, a tilted back surface 2f

rises toward the second side edge 2d having a pitch

angl dheTtidedi emdmartioinn2bde tilted %rcgn thei ektling gm

but may be curved. [0035] In Fig. 2 in which th

propéin anale adche fifedeendmniticinedl isyvatingle ffTQ@t15 to 45

si de edge 2d. becones thinner g@adually fromthe center
degepRedcRIPREMY BAD NG lanEhphile Dlade 2tthe til ted back

325‘; BEEiS 2, 3nB' 504%09 SrtloT 98" 188 5r'Re®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.

-5-
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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 fromthe diagonal line 2e to form
the tilted back surface 2f at the pitch angle P wth
respect to a rotational direction. -5 If required, the
pitch angle P at the part close to the boss la nay be
0 to four degrees. [0036] To propel a ship, when the

. a 1 1 H f .

o 01 atglNE EOFHER PR A AR bt 1
bf | hed d by the tilted end
mE e O R e g e Pl e e e oY of i o "

[oegmyentional screw propeller, there is a greater pitch
angle close to the boss of the blade 2. So water

f | owgoab @pkithehfniRER tAE prdgditertn antLcRickmave spaad. 1,
rotation. But water |eaves the surface at high speed

wdtelrdtd wiis topo Aliteid @ yibiedisitab i exid odusem diftusiagecantrifugally,
internal pressure to nmake bubbl es and noi ses. The

butrppshéerrehrivardt by $henvieéad i emd domsiomoRbcand eéhgutiied back
phenonena. Wth rotation of the propeller 1 , the
sunfeme28. at the boss 1 a does not have a pitch angle
with respect to turning flow Thus, at high speed
rot ati @ancomyemntdona! persvegropales thesederm grealss pikeh angle
internal pressure increases. Cavitation for producing
clegs & thedreex et thadlagabl eScawatabfloyroalriedithe skstgre of
qui et rotation w thout noise. [00371 The pitch angle P
a Bftcf‘rﬁi‘@@r?bmaﬁp%@ﬁjr%?att% b%&dewﬁﬁfu@&veswg?“eﬁ%r%"e at
.resi stance ring, rotatjon, increasi.ng rotational .
highesReBR FREALIH ofskl MTOAUES 1YQJASs NaudN: GakSesn decrease in

int'err]r%F%Sr%%s{J%attol %wnale stpuebeoqe%f atngenoises. The propeller 1 in

this invention does not cause such phenomena.

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 -
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peri phery of the blade 2 to push nore water to
increase a thrust. In this invention, the bl ades 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 cavitation. The blade 2 is

C%Wt;arte anqi 8 Pidd 28190 £ Bly h@ Q?li&?%h&le'é tﬂ%nﬁ%ﬁghery

y re uci ng resi stance urln atron to ena

.sfq %H%?é’b %%Eu&ng rE%@stfah deed e fﬁtaqrﬁ%atén&@reeh.gh

romdl fu5|ng to gather water ow t owar d

%ta@fort heThackiteyrd g eou Sré\?@ﬁﬂszﬂ/atéf FiioG @rrbtm diffusing
thrust [0038] The propeller can be used as a bl ow ng

tof gdthle@rwareraflow eoRdrd ithBese ftierao v ey lHa&ﬂ@éurféoén‘@l tealize
notor enables the propeller to turn at high speed

effictdmuthrosi.se. [0039] Enbodinent 2 Fig. 3 is a rear
el evati onal view of the second enbodi nent of a
[0pBBpel | er according to the present invention, and Fig.
4 is atop plan view thereof. In the second
embodiheemropa!legntcan nee 2asefl asprapbldwinglfade f2r ag air
set to be positioned at 40 % of a radius of the
copdifpeneeoriaf yenitaier. pbr ppreek anoigidenabtes tbe rippeller to
portion 2b has a length of 40 % of that of the bl ade
tU@ 8t highiispe ast WO WrioQisiel er. But it is not |inited
Oégs eto. Atilted back surface 2f and the tilted
on 2b having a pitch angle P are broader than
£ EB e |n Ehe first enbodi nent to enable water pushing
) i ncrease. The length of the tilted end

Fxg. 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

-7-



portion 2b is set to be 15-60 % of the length of the
blade 2. If the tilted end portion 2b is |onger, a
tilting angle of the tilted end portion 2b may be
smaller. [0040] Enbodinent 3 Fig. 5 is a rear

el evational view of the third enbodinent of a -7
propeller and Fig. 6 is a top plan view. The sane
nunerals are allotted to the sane nenbers as those in

f
propRled  TFY  FIERE) 1§ top, BIRh SRR | PERE s aRRY lImbFals are
al RNt Phoaneeanth rﬁb%@r@gﬁszﬁwo%fe th Qﬁ@pﬁirh?ér Qhﬂ?@dl%ents

contacts a bent line 2a. A diagonal line 2e extends

arfd @@sthptiePNIRGEioRds Rithted 0 the proximal end of a
first side edge 2c. [0041] In Fig. 6, the first side

edge|Rehbegorembbanaent rianFighes bass didtaltond hef a second
peri phery of the propeller 1. W th respect to the

sidie agogal 2d| ofiea 2eropelpgromdbter 2btadtacist al bentolimarda. A
to forma pitch angle P. In Fig. 6, the pitch angle P
diagogekline &a ExtendSfrbegrtbescorinedtivg pbimtdtoetiteopironeima! end

a pitch angle is not formed close to the center of
ofteheirgir sigel €dgel2c.Thus, during high speed rotation,

there is neither void nor vortex. So bubbl es, noi se
[0@#1Lavitation does not occur. At the boss la of the

propel ler 1, part behind the diagonal line 2eis

br oabieF 9 pf obh@.fwgt 5 4 erqgga ptqﬁccsaeﬁﬁéﬂ%m%ér%ﬁhseboss

thinner to Iom1res decrease dur

120t 10 GIETRIEN P6AE: BIPRAITha. bIMHD EoReE B Mife Bdgonal
lin%uﬁhes gﬁocé(el\{var 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 flowing through the blades 2, the

blade 2 turns naturally, thereby reducing driving force of a motor.

-8-
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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
sane tinme, with water flow ng through the bl ades 2,
the blade 2 turns naturally, thereby reducing driving

Trﬁ@,f&%géa?sé‘%%fblade82Twrﬁs'b°'¥ ?gﬁ(?él ?rﬁiﬁg ] ade f?ont of the

turns orce comng to the bl ade 2

bI)é@b'Z 3 Weﬂré@%' bRIp Ll &1 Whlf:ﬁtr&ﬁ%sbbfy\%l%@
[0042] In a conventional screw propelle water tw sts

[oanQ]goes rearward of the screw propell er. So force
for twsting water is excessive and causes |o0ss in

poveln Watcenhvefhitondll evsehr probetst, wises netistsmeoidl yoes
go through tw sted water which goes rearward,
reaeward i of the mdibheprapdileayvi t 8bi éorcd rfocotwisaBtly waker is
propel l er blade 2 according to the present invention
exeassive pindlcaasglseladose pavehe Wasr ofhidhe flovopdrarar front
So water which does not tw st reduces water
doessinsit apime odolyi g9 theoughttatistad ovateiewblielieg@es rearward,
Fl om ng back of water with a gentle pitch angle close
re?’élttrﬁb'%@M%@%ﬁﬂ%céﬁltﬁk’é’lf‘y to twist, but provides
nore, snooth flow to enlo noi se_and buhbl es t@]
decr Hbﬁw%ﬁt | B RSRS erI 84ade [ H0a’FOFFHRIpERd piéra dregent
accord to t pres i nventjon, rotat faster
in GO i 0 BHEN"SEE G e Thani B PoRSHf The DR alleds SO
waqe W'ngoh pg%’gg &3y PW|st|Sreduces water resistance during the
rotation of the blade 2. Flowing back of water with a gentle pitch
angle close to the periphery is unlikely to twist, but provides more
smooth flow to enable noise and bubbles to decrease with less power
loss.
[0043]

The propeller 1 according to the present invention rotates
faster than conventional screw propellers. 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

-9-



L EERSO S JRETE N

Wth the maxi mum | ength bent line 2a, the pitch angles
P of the tilted back surface 2f and tilted end
portion 2b inprove fluid-transferring efficiency. At
the same tinme, 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

s ae édqh% P‘?x@?@?“d%ﬁ(%%rb?f’ Ihiled back surface 2f

repeatu wWs through the blade 2

snoot n - h ' o) i
e PP ART ondicn B SHEAVn 0z 6, 18Pk nisnor

theli e i P el UeesspBi gheris dRousketSasW tsdbEANGOWheel for
ships. It is also used as a steering wheel for “ships.

sHByschanging its radius, the blade 2 may be enpl oyed as
a fan for an air conditioner and a ventilator. The

prop@y ehahgpipdycesiiast hhedilaby nahey by empidyshl ab a fan
flows across the blades. For blowi ng wi nd, the bl ade
foR amagirbmso maitie netrlamher ventitedot. noi se with greater
bl owi ng anobunt. A notor for driving the propeller can
be mithe sraxeléer hndodieespa dpelsteby ovateheorugind wirdehylows
as a fan of an air conditioner, a ventilating fan in
acgosgntd dpdgsnp.Feddayimggwindi sha blagde 1 enayi §gamade
view of the fourth enbodi ment of a propeller
th%&%r‘ﬁltl‘i@uﬂcﬁmﬂﬁ% Wit gegatehbwinghamgdntrig. 8 is a
top plan, view thereof. The sanme nunerals are allotte
to tNeMO4RE eRpliRd tgﬁdpr ?ﬁ?er?B:g? ﬁ@@%%fsméher and the

prg{gnegt??gc%r%gsérﬁére%urvei%e‘?{/mggl rarer]}tah %ff IaEStairSICdoenfi?i%%er, a

ventilating fan in a tunnel or pump.
[0044]

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 2c of a propeller
blade 2 is provided with respect to a second side edge 2d at a greater
angle therebetween.

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

A bent line 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.

-10 -
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blade 2 is provided with respect to a second side edge
2d at a greater angle therebetween. So a tilted back
surface 2f has a greater area. In Fig. 8 a pitch
angle of the tilted back surface 2f with respect to
oncom ng flow is gentle such as 15 degrees since the
surface 2f is longer along a turning direction of the
blade 2. A bent line 2a is like an arc, and a tilted

end L{é O\Nhég ihe %?Bélag%r yi L(St%qegr?ﬂétﬂ?rfg’@é‘tvvlltﬁ NReZpitch

The tiltéd en has rtch angle
aﬁgﬁ%DSFtthéotll@ﬁG%&g dur é'??%n{j ht‘ﬁtédi d@m?gﬂﬁtlla'nggbypushes
ts. te

when t e propel | er r ot

walf B6®. WitHe ta*ﬂ@aﬂh/ttﬁf‘theaﬁgbﬁ Aglehg éwlatyeﬁohﬁﬂ'fe propeller
surface 2f and tilted end portion 2b pushes water

sHdfow. toThfék’iJ /e thiriibt gheateirt ch angle is away fromthe
propel |l e shaft 4 to make its thrust greater. [0045]

[obug] 9 |s a rear elevational view of the fifth
enbodi nent of a propeller according to the present
i nveltig ol is Bi earlelewtionapvpwnofvitesyfiftthermebbdiribat of a
same nunerals are allotted to the sane nenbers and
prdesder pacondtrigetetiie ipsesant tracention i rigf 18 iblaathe pran view
the fifth enbodinment is narrower than that in the
theeret h EheotAmentunmeialvieadealictieqitandre same enambgspyand
flat thereby speeding up the rotation conpared with
detsﬁé'pft&rhﬂ?er%}f%o(?’f%tﬁ@g [0046] Fig. 11 is a front

The. Bridenta BIdin She Tith mes %%b?ﬁ%er%&& flaa that in
th%iug(iurgﬁ Igrr}m':(g lgﬁ%ntl S m":bqa%e !S |n\r/1|e?wan-(|j-h rella%vely flat
thereby speeding up the rotation compared with the former
embodiments.

[0046]

Fig. 11 is a front elevational view of the sixth embodiment
according to the present invention. In this embodiment, the rear
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 blade 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
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line 2e tilts downward and the propeller is used as a
windmll. Atilted front surface 2g is forned between
a diagonal line 2e and a second side edge 2d, and has
a pitch angle. Wnd is received by the tilted front
surface 2g of the blade 2, so that the blade 2
rotates. The flat part close to a boss of a propeller
1is wider, but wind diffuses centrifugally with

er@é@év\%;‘ nﬁ't‘?} Pgt Ll%?gnétrFq Eoﬁhgr‘e“cﬁﬁf%?ﬁeéﬂhy ‘?gssWé“dand

S ugal 1y "o

roPAO&h BRI 153€ Dy ?né 'p'rb?@ll@ﬂq portion 2b and gathered
into the tilted fron surface 2g with the pitch

angl erhtehﬁrt@ayfrbﬁ@%@aﬁadwzgngaﬂw@ raBfwaf@taatthendécond side
force of the propell he tilted front surface 2g

edge Ridl t ednceaiinar@irad fldves sescegdhel deedeflgat 2drface 2g and
Oncoming wind flows along the tilted front surface 2g

beanminebetioges shegh, speedr dioweleraity dansotwerorpriessare than
pressure than surrounding thereby gathering onto the

surrduredinfor diversbyf @a¢handg iardoovheg tritedt fromal stiolece. and
Wth the rotation, wind which flows along a bent line

lm@aovmrmwrmjsmésethe bl ade 2. The bent line 2a is

close to the periphery of the propeller 1 providing
hi ghV¥igh gthee  RIaHPNenWINd r wdiich aflewsarRionsi $e %@Q&t o 2a
So th ropeller is suitable for a wind mll for

regemarath nghes etts iklapgswer andea DRdtetiied?, '?O@'@ﬂe to the
Pef IRy EHt AErbaPRORE di PraVBBGelTiaP d6c6rEi ng Rasational
resas?ar%gsaenn n'ors]s\s/g%trle 0 Th§o t%réeppéjgglierl is suitable for a wind
mill for generating electric power and a waterwheel.

[0047]

Embodiment 7

Fig. 12 is a front elevational view of the seventh embodiment of
a propeller according to the present invention. The same numerals
are allotted to the same members, and description thereof is omitted.
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 2c¢ such that the first side edge
2c¢ 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.
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are allotted to the same nenbers, and description
thereof is omtted. The enbodinment 7 has a front

el evational view corresponding to the rear surface of
Fig. 3. Atilted front surface 2g is tilted between a
di agonal line 2e and a first side edge 2c such that
the first side edge 2c projects forward, and the
propeller is used as windmllI. Chconing wind is

r eceWﬁHc}mé rIoPSHB'nl 'i/ﬁﬂdf\ﬂfﬂflth ?é:sec%gtr"‘h{g‘amﬂ/ 8P'tﬁé‘®ade

angl e an e2rotatesc W'sé as s

2 ?sr b%\hibﬁted:bg a ]Eﬁtecﬁef 'daé P@(ﬁrﬁ 2§aWUd$étWér%%e;ﬁt8 4 @t front

boss 1 of thé propel wth Totation

sufrl‘é?dé 2¢ BBV BepiReh tarﬂjlfeftlh%@ébg%bféééi@\@' ffd‘tat@@\alltforce of
does not resist the rotation the rotation,

thei py@ pehieght di f fuses centrifugally of the blade 2 is
prohibited by a tilted end portion 2b and gat hered
I nt oTaet {iltedffront susiardeaRg iddilteyisnghathttthle firgll side edge
t hereby increasing rotational force of the propeller

2cl. prﬁih’mctlsi [foasafa ofrbnsuﬁfeaccéia@@rﬂast tinet €&.sucbncdmting heind
first side edge 2c projects forward fromthe di agonal

in¢lassezeairGhensitng wairibe tilhed desriss wifacaegito ypunlethe héade
tilted front surface 2g to push the blade 2

2 gloskiiFg€e. Wth the rotation of the blade 2, air goes
toward the distal end of the diagonal |ine 2e to push

the Witludhe r@ltéERW fetherhtadr e alr@@esszwgr%m9 dipthend
I hi h
of B FeRanasine Pesf phsbceabiade Boblankvageand thaerit line

ad
2agsaravel o tﬁs &%fe@%?mﬁf he pfﬂP&“feﬁveﬁ?.ww@eﬁﬁeh torque.

ol B RBO2RS A S FE SR PERE BstRavle

asnf%ﬁndmill for a wind power generator and a waterwheel.

This invention is not limited to the embodiments and variable
depending on its use. The bent line 2a and the diagonal line 2e need
not be a corner, but may be a gentle slope. The circumferential part
of the blade 2 may be wider than the central part.

[0048]

Fig. 13 is a rear elevational view of the eighth embodiment of a
fluid-collecting propeller 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 molded 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
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not be a corner, but may be a gentle slope. The
circunferential part of the blade 2 nay be w der than
the central part. [0048] Fig. 13 is a rear elevational
view of the eighth enbodi ment of a fluid-collecting
propeller and Fig. 14 is a side view In a snmall
propeller 1, a plurality of blades 3 extends froma
boss la at regular intervals around a propeller shaft

médeTchepl%rs@lf&%l | efhé%'eﬁe'dfﬁrﬁgrﬁéago Lﬁj&d with the boss

la and the bl ade require e boss la and

bl aden Figay @GSSQEﬁb?és?'ay bargi’bq%@xé‘{nﬂnbo' U@tdtﬁégﬁis&ﬁﬁa a
The propélier 1 may be nade of metal or by plastic

disRirdengetwkbanph aidtcsiael 8466, 3hhenshakt bdsicsramide Infe S is
metal and the blade 3 is -13 made of plastics. They
ecqara tooatnestwagetherbadio fedial lide S alvhat escanbadde edge

radial line. At the boss la, a distance between a
3bfirst side edge 3a and the basic radial line Sis
equal to that between the basic radial line S and a

secoAd tbedeerépiyery 8bthatblade Pea |qm$ﬁ@rgceobet\fmeebltheesezcond
a di stance between the second side edge 3b and the

SidRsedge adh aandl i the dasic nigchalilng S Hanmusdr wigerwdwan that
the radial line S and the first side edge 3a to form

bepwegdethe sadfaldénacs mtmmrﬁmrﬁleﬁo@@ge etrytth form Reoader
surface is set to about 50 % of a radius of

Suft?émpggpel ler 1, but is not linited thereto. The

t ot f th
p?eﬁpgéﬁ%ﬁ@umigégﬁa}ﬁngt o5t e’ MRwiadosuge®is set to

ab%'urtcéd3 ‘Wc;fhat %l{lgdé the pr{)Bteﬁt' O‘P 8&’( tisp%otblln%gt%dzthereto.
The total area of the rear surface of the blade 3 may preferably be
less than a half of the area of a circle with the radius of rotation of the
blade 2.

In Fig. 14, the first side edge 3a of the blade 3 extends along
the front end line F by 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 front end 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 parallel 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
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In Fig. 14, the first side edge 3a of the blade 3
extends along the front end line F by a half of the
radius fromthe center of the propeller 1, and the
remai ning of the first side edge 3a is a curved
portion 3d. [0049) In Fig. 14, an axis L is at right
angles to the front end line F. An end line Tis in
parallel with the axis X, and the distance P-Ois

ro?%H@haF Pal 'b?qih%s b%&s dsﬂb‘? @éﬁfﬁ"[&fgh% RdFe & IGRE Rurved
of the propeller 1. e di stance i's equal to the
péhtRIraBaei sWRiaMdinrgeral i iee Wiselneer-B antbrfder than the

crosses a line passing through Vin parallel wth the

diktnde @@ | tHe drcadurfacBobNth& ANdedl SOrifd P BIETadids. N€The
passi ng through U The curved portion 3d is an arc of

are @iayche prrowfici biggd.nt R Depending on the -14
rotational radius of the blade 3 or depth of the bl ade

3, tAdhecwwedd paortipan33d preveats afdliel ifromi Zéffubing huring
di stance P-Ois longer than the distance OQ the arc
rosatidace Tdfe ahe of uheedupard ipomtidd Ydrmeyg.beTpart af @ owgle or

be part of an ellipse. The curved portion 3d prevents
elfipsg dbet emalictingingf ddr Yngray be @t angleraw s to die eng line
curved portion 3d may be part of a circle or ellipse,
T.put an arc line G of 10 % may be an angle close to the
end Line T. For exanple, in Fi t he di stance

75 1505 BRAMRIS, dneihed % Bordistante oNaP fac et Blothe
difsEc0-Cb AriotaHanal HecruSndind Gofe e ligar Gelr tited at
BG40 VRO NG LD, Sl e
Cup‘)’ea rb%r'l:ildrnvgﬁi igq{eteir?yif?’%aa}gﬂel with the end line T, so that fluid
which flows centrifugally is prohibited by the curved portion 3d and
directly to the center of the propeller 1.

In Fig. 16, the depth of a curved portion 3d is smaller. In Figs.
17 and 18, the distance Q-U is larger than the distance 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.
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directly to the center of the propeller 1. In Fig. 16,
the depth of a curved portion 3d is smaller, In Figs.
17 and 18, the distance QU is larger than the

di stance V-Q Wen the curved portion 3d is part of a
circle, an angle of the arc line Gwth respect to
the end line T can be nmade smaller. Fig. 19 is a
sectional view taken along the line A-Ain Fig. 13;

Fig. 'Ilzfq% bi f@ §&‘ﬁ5b8r@é€ KRy ag%{@i%ﬂg{%ihi rd 53 %lted

and [ onal Vi ew en
at%&stﬁaeglﬂgé\@ th‘h Fbg e% to the pastiom of the fi rSt S' de
edge 3a lowers ness, while the bottom of the

secorr%e%bd@reed@ﬁe%bmé p“rHF\é‘ﬂ@r ﬁqusdnghm ifi Big. 193 fluid
the first side edge 3a extends along the front end

whiichecdmeBhacresy tﬁ@dlr%ﬂ@ﬁﬂdé;ébdfe Bepls tiremtédentd fiee fcenter
and the tilted surface 3eis fornmed. -15 The tilted

ofshef papSeerchangtse diltdid eatfiaee 8¢ ihlfigd 1@d is tilted
at 30-50 degrees with respect to the axis L.
[00B6tef ore, when the propeller 1 rotates right in Fig.
13, fluid which comes across the first side edge 3a
i s dFigcfedis @t sidhevieonirerwhich tie mprogpsdldred is bgethas a
tilted surface 3e in Fig. 19. [0050] Fig. 22 is a side
scuewwpirapgHeendS e hiorpreopediabonti s Tkednugeral sep edenotes a
opell er 5a for a notorboat. The nuneral 5b denotes a

m%p{@trgp@aaﬁc denaiafordseRlinthgRRE, SArdemetateAobagde. When
th%‘ea%’c%@eeaéefvr“;ﬁ?yott%%a%wla?%%ifml/sr CRatGr e bt 32@envennonany,

waigr I Fiball el iniRAPPBhEPY 4hE Gidved partion
3d igrfro?%%daegegyt}% h%eCerrﬁ/eercg/ and water is surrounded by the curved
portion 3d and flows centripetally.

Water passing across the first side edge 3a is directed by the
tilted surface 3e centripetally, strongly pushed out through behind the
propeller 1 and gathered like a cone.

The closer water gets to the vertex of the cone, the higher
water pressure becomes. So a stronger thrust can be produced than
a water-diffusing propeller. A lower displacement of the engine can
realize a smaller size to -allow the engine to provide higher
performance.

The propeller does not produce noise for stirring water
because water surrounded by the tilted portion 3d is pushed out
through like a cone. In a conventional screw propeller, water which
diffuses centrifugally collides with water which flows back. The

propeller 1 is suitable in use for a submarine requiring soft sounds.

Even if the propeller blade 3 is above the water in half, rpom will
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portion 3d and flows centripetally. Water passing
across the first side edge 3a is directed by the
tilted surface 3e centripetally, strongly pushed out

t hrough behind the propeller 1 and gathered |ike a
cone. The closer water gets to the vertex of the cone,
the higher water pressure becones. So a stronger
thrust can be produced than a water-diffusing

ridd OBB! kight the! ﬁ@%rﬂbé?'\ﬁ‘ﬂe At fé%te?heAe%' tffhal screw

réal'ize a snal Slze to aI e engine to provide

prdbger |sp§ffE@féWrH§ﬁalrT%tpLeC?rbﬁéllg?ecﬁ L lﬁ%rv%%'l%% is not

noi se for stirring water use water surrounded by
aftd@eli | ted portion 3d is pushed out through like a

cone. In a conventional screw propeller, water which
[0dbfifuses centrifugally collides with water which flows

back. The propeller 1 is suitable in use for a
Embboamien¢ d equi ri ng soft sounds. Even if the propeller

bl ade 3 is above the water in half, rpmwll -16

ri seFigo28hatatrhar mi¢vationt! widw afuthef agttbrembhodiment of a

conventional screw propeller is affected by air, but

prepellpr @ssiordingto tine preaeshin\amticn nand FHpf @dtisch side view.

[0051 ] Enbodinent 9 Fi 23 is a rear elevationa
Tha egabfe t e Me a8 @f@ooﬁl?@tﬁ@dofwa ther opeMeer etBentR.ng@nd

to the present invention, and Fig. 24 is a side view
depgeindiafe therradssomided) | otted to the sane el ements,

o A el S BSE s PP er B B providon
Thégggfla@ﬁ%d?e%e ﬁ;gcgrtes glen{ ¢l e?ct)u E?ndég%rccorgmg to tests as
a screw propeller because of water resistance. But with an engine
torque, four blades will be preferable.

In the ninth embodiment, a tilted surface 3e is set to be longer
horizontally. So stronger flow comes centripetally. A tilted portion
3d is narrower than that in Fig. 13 to allow the tilted surface 2e to
become gentler.

[0052]

In Fig. 25, the propeller 1 in the ninth embodiment | is
employed as an air thrust machine. The numeral 5 denotes a boat; 6
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 is pushed out of the propeller 1 is concentrated, thereby
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a screw propel |l er because of water resistance. But
wWith an engine torque, four blades will be

preferable. In the ninth enbodinent, a tilted surface
3e is set to be longer horizontally. So stronger flow
conmes centripetally. Atilted portion 3d is narrower
than that in Fig. 13 to allowthe tilted surface 2e to
beconme gentl er. [0052] In Fig. 25, the propeller 1 in

prb@@ﬁﬁ”é?ﬁ@ﬁﬂbgﬁﬂ Ién éﬁe r%'iﬁ@e?yfd as an air thrust

€ nune enotes a boat; 6 denotes an

undeiygt Rl AASt 7 ARIOHRS Bak i [isBY B A s b Swith the

denotes a rudder. propeller 1 rotates,

urfiRasvdtet &bﬂ%uéean@%e' $ftir’g HeAGE V7. pUV\V@t‘érh@“sKsﬂa‘n‘&% @nder

cone as straight airflow to achieve higher thrust in
thEl oaBechbhed adsiie Btd @pddte uﬁoﬁie Bolat. FiThe B%ghér englne
anphi bi ous. Wnd which is pushed out of the propelle
fol the propedietriated, fly beoakythe Watprovi di ng excel | ent
control in the rudder 8. \Wen the boat 5 runs, the
boat Fig.r 2éess ta froet slefatienai tiethevhermedeheapespdliadd is
6 and the lifting blade 7. Water resistance under the
e mplaty elde bamesflgimgl beat.t o Aspmed! apgire drediles THedihggheer the
engine for the propeller 1 can fly above the water.
waieg apd higherftosatieepryine enables é{ViMéhéOUﬁb the alr The
r)eller 1is enployed for a flying boat. A snal
pr@ﬁ@ Iae leifabsesd & l@llwgreov@lartrreefar\nattéansa%tamoghaﬂd island
t or que engl ne enables flying through the air. The
'”WB@BP?@' Dis used for leisure, marine farm

tran rtati on and islan i ht er connect.i on.
'?Htos $nvent|on is n ?mqed ﬁw ? oregoing émbodiments, but

variable depending on its use.
The propeller does not diffuse fluid, but gathers it centripetally.

It is used as a screw propeller and an air thrust machine.
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This invention is not limted to the foregoing
enbodi nents, but variable depending on its use. The
propel | er does not diffuse fluid, but gathers it
centripetally. It is used as a screw propeller and an
air thrust machine. -18 WHAT IS CLAIMED I'S: 1. A quiet
propeller rotated by a notor, conprising a plurality
of bl ades, peripheral part each of the bl ade being
' r~t ral part of the blade, a first side
ngﬂg-lglr%f(:lf'&he El‘iggée bei ng curved close to the periphery
of the blade, a second side edge being straight and
projecting rearward to forma tilted back surface,
1.7l ui d Beidi%p RRaRadrotaYedi ey Hcﬁ@rb?}@hpﬁ%iﬁ@cﬁ ;SIQV\@F@/ of
the center of the propeller. 2. A quiet propell
bla@éat E@r@he&amm e SN HNB18d O vaialgl thickEr thbadeéntral
peri pheral part of the blade being thicker than
pactof thk thade, aafirbesidd edgebef tige $taderbding baciked close to
surface of the blade between a first side edge and a
thsepenpheryefetiye, bladeapersstdnd ts&deeeldgpobeircgq shedight and

formed fromthe bent [ine, a diagonal |ine being set
projemtirntcheediwatd o ofermeagdteeb haok sedface, Sluld gy, peessed
tilted back surface fromthe diagonal |ine being

byttihiet Bled dzaatasdrtace towaed ;ﬁhecqerstﬁgloé tiiet praslpet to
oncomng fluid flow, the first side edge of said
tilted end portion being tilted rearward fromthe
bent |i ne. U|et |ler rotated by g notor, .
2. rrp/f\l%tﬂ'ﬁé %{Oﬁl%ﬁl "Cttﬁt%‘g ebyo@aer&or,p%wmy{é%'ag pa'birafity of
ade b ker n centr

b'aqh%% befRgetel ot af {85 o1 80R: SEafhieker Shafle SEtabaa. 2
beﬁ%@%&?@@%@%ﬁﬁﬁ PR eT T3P oo Pt G PRt first
sidt 3880 AnY KL SeaBnae Rt BB 8 M Bt e dlffin beine
fordfed9rdrhl hedbERPThe, a diagonal line being set from the first side
edge to the second side edge, a tilted back surface from the diagonal
line being tilted rearward to form a pitch angle with respect to

oncoming fluid flow, the first side edge of said tilted end portion being

tilted rearward from the bent line.

3 A quiet propeller rotated by a motor, comprising a plurality of
blades, peripheral part of the blade being thicker than central part, a
bent line being set on a rear surface of the blade between a first side
edge and a second side edge having the same radius from the center
of the propeller, a diagonal line being formed between the first side
edge and the second side edge, a tilted back surface being tilted from
the diagonal line such that the first side edge tilts forward to form a

pitch angle with respect to relevant flow, the tilted end portion being
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t he di agonal line such that the first side edge tilts
forward to forma pitch angle with respect to
relevant flow, the tilted end portion being -19
tilted backward fromthe bent line. 4. A quiet
propeller conprising a plurality of blades, a bent
line being set between a first side edge and a second
side edge of the blade to have the sane radius, a

tapered tilted e ort.ion being fornmed being forned
f"*?‘@%ﬁ%&”a&é’nﬁom ﬂ@e %aergi Igrb%'nal line being forned
between the first side edge and the second side edge,
atilted front surface being fornmed rearward fromthe
di aganal ;4 [ f jdahyi
. 290abidd BFob Qb ecRRgNItha 31 BRyBHNE dionlberck 2 HdiAhine
béﬂ@ﬁt‘%fd %‘ét%gnp%fﬁté%ns% %@gltell bihedaf osehd ditiemelige of the

I ne. qui et propéller conprising a

b1BHEr &) ifavOfthBl 38Rfe radhedt al tagerdipitn@ SeindgioreRm deing
first side edge and a second side edge of the bl ade

fotmekiaveidd o sase fremh tise baritdpes,ed diahbed! éned peirtg farmed
being formed fromthe bent line, a diagonal line

bdigicem sled fhet vweo ¢hgefamdtthessdeordgadanddybe astttenddfront
side edge, atilted front surface being tilted

surtavabeibgtfeesed meadvagbriad ml i daadonhe lifnier o thiedeecond
edge to forma pitch an?Ie agai nst relevant flow, the

side redgeitdefostye pftchhangle egadnst relevardrflow iheclipueside

forward fromthe bent line. -20 ,
edge of the tiled end portion being tilted forward from the bent line.

5. A quiet propeller comprising a plurality of blades, a bent line
being set between a first side edge and a second side edge of the
blade to have the same radius, a tapered tilted end portion being
formed from the bent line, a diagonal line being set between the first
side edge and the second side edge, a tilted front surface being tilted
forward between the diagonal line and the first side edge to form a
pitch angle against relevant flow, the first side edge of the tiled end

portion being curved forward from the bent line.
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