DESCRIPTION MAGNUS-TYPE WIND POWER GENERATOR
TECHNICAL FIELD [0001] The present invention relates to a
Magnus-type wind power generator for rotating a horizontal rotary shaft

through the use of Magnus lift ege;ateg by the interaction of wind power
and the rotation of rotary colm , Fiving a power generating

mechanism, ang.t ontral for.tf al - wind power
generator. BArclﬁlji(D&C?r IF\?%%U Nr%tng!Aﬁlg{%}t?(@OE!O% ?rj?g%ﬂo\ﬁ%ngﬁ%éna%Magnus-type
wind power generator, a reguireg;pumber.ef rgtary columns are provided
in radial fashion to a horizontat rotary shaft, and the rotary columns are
caysed to rotate about the axes thereof by driving a driving motor, and
when natural wind strikes the rotating rotary columns, the horizontal shaft
isTtotateddnlift thatweocuis due ¢6 atMagnus effeci droughtsgbout bydh@cwer
interaction of the wind power with the rotation of the rotary columns, and
gene gfdetrical power is:génerated by iransmitling tHexratatidre 6 thé horizontahe
shaft to a power generator. In this type of Magnus-type wind power
use gondfora |é@§ta&%aﬁF6F@ﬁbray i NS imBE6 Fdtate the rotary power

columns at high speed, and the power generating efficiency is poor (see
a?enﬁ(ﬁﬁc%lrrgélntgl%, fro?%%}é%p%g.l | anc driving‘a power

generating mechanism, and to a control methed for the Magnus-

and

type wind power generator.

BACKGROUND ART

(6002}

In a conventional Magnus—-type wind power generator, a
regulired numper of rotary columns are provided in radial
fashion to a horizeontal rotary shaft, and the rotary columns
are caused to rotate about the axes thereof by driving a
driving motor, and when natural wind strikes the rotating
rotary columns, the horizontal shaft is rotated by 1ift that
occurs due to a Magnus effect brought about by the interaction
of the wind power with the rotation of the rotary columns, and
electrical power is generated by transmitting the rotation of
the horizontal shaft to a power generator. In this type of
Magnug~type wind power generator, a large amount of energy is
consumed to rotate the rotary columns at high speed, and the
power generating efficliency is poor {(ses Patent Document 1,'
for example) .
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Therefore, a Magnus-type wind power generator has been proposed in
which spiral ribs are integrally formed in spiral fashion on the external
peripheral surfaces of the rotary columns along the entire length in the
longitudinal direction of the rotary columns in the Magnus-type wind
P Jereratct, ARAAIPISWIE GERRTAIG BT Ihe Skterial peripherd ==
propdiffpces ofine otany columns by e spirgl rbs separatghyfiom e .o, o
movement of air onthe surface layers o the r tary columns that occurs
f ashi%}‘? T@nnaélfl@ wind o, the %ti%@fr@? rotary a%%‘;émé'% The '\4%9{!}@'“
is thereby increased, and the power generating efficiency of the wind

colurpoyveriganerator issmarkedly dnereased thiowgheutthesange from lowstion
wind speed to relatively high wind speed (see Patent Document 2, for
of thexample): {0004]uPatent Docume dn WS Patent Mox4,366/886 cenerator,
Specification Patent Document 2: International Laid-open Patent
and ggplication No. 200747930 Pamphlet DISCHOSURELOFIFHEL surfaces
__INVENTION [Problems to Be Solved by the Invention] [0005] However,
of thE tHe MaghusypEWind PoeF géReratar distseatia PHtentDacfent s
2, although the Magnus lift can be increased by providing spiral ribs to the
rovertgily Shiutirs, ‘the Lpiral. HoK &t foAad So that e it argie (e4d"™ >
that 20QIE) theteofis unifg ﬂqn%%dderﬁ!eé‘a@tqMﬁ'&@gga«fd'@ag rotary
direction of the rotary columns, and when the rotary columns
columns. The Magnus 1lift is thereby increased, and the power
generating efficiency of the wind power generator i1s markedly
increased throughout the range from low wind speed to
relatively high wind speed (see Patent Document 2, for
example) .
(0004
Patent Document 1: US Patent No. 4,366,386 Specification
Patent Document 2: International Laid-open Patent

Application No. 2007/17%30 Pamphlet

DISCLOSURE OF THE TINVENTICN

[Problems to Be Solved by the Invention]

[0005]

Howevexr, in the Magnus-type wind power generator
disclosed in Patent Document Z, although the Magnus 1lift can
be increased by providing spiral ribs to the rotary columns,
the spiral ribs are formed so that fhe tilt angle {lead angle)
thereof is uniform along the entire length in the longitudinal

direction of the rotary columns, and when the rotary columns



2 rotate about the horizontal rotary shaft, a larger air flow strikes the

distal-end regions of the rotary columns than the proximal-end regions,

and the wind pressure applied to the spiral ribs increases. There is

therefore a tendency for the air resistance applied to the spiral ribs to
rotatipcrease:which resuits im ircteasethenergly £dbhsumptlien ¢e rotaterthel ow

rotary columns about the axes thereof, and the power generating
strilkgficiéhcy 6ftheMagnes-Bipelwing powér generator s A6t allgquatefn. the

increased, [0006] The present invention was developed in view of the
Prox ¥Bryoiiy draibaeks, arfid an objedt of the’ preseht vehtion i td provide

. Maiggus-t)épe wind powe ﬁggerator %%arbl%gf ereo‘lu in%ég%gffe s@pfthe

SPE 5 Siind reg’lstlan%g%%%ﬁéd tothe s{f)irél'S ribs it the distal-end reg|0n3§ of the

air FQEI%COlMNS, and; enhance pawer genarafing efficienay. [0007] In,,j, s -y

order to overcome the aforementioned drawbacks, the Magnus-type wind
resu POWer generator according.t9.a first aspeet: etthepresentipventionis:a, » v

Magnus-type wind power generator comprising a horizontal rotary shaft
coludestransmittingha rotation:torque to, a power generating meekanism;and a

required number of rotary columns arranged in substantially radial fashion
ef f1idromthe hdrizdntaltotary shaftpwhetein the wotary eokinnisorotate alyout

axes of the rotary columns, whereby the horizontal rotary shaft is rotated
adegpyMagnds i eased.

(0006}

The present invention was developed in view of the
foregoing drawbacks, and an object of the present invention is
to provide a Magnus-type wind power generator capable of
reducing the effects of wind resistance applied to the spiral
ribs in the distal-~end regicns of the rotary columns, and
enhance power generating efficiency.

00071

In order to overcome the aforementioned drawbacks, the
Magnus-type wind power generator according to a first aspect
of the present invention is a Magnus-type wind power generator
comprising a horizontal rotary shaft for transmitting a
rotation torgue to a power generating mechanism; and a
regquired number of rotary columne arranged in substantially
radial fashion from the horizontal rotary shaft; wherein the
rotary columns rotate about axes of the rotary columns,
whereby the horizontal rotary shaft is rotated by Magnus 1ift

that occurs due to interaction of wind power with rotation of



that occurs due to interaction of wind power with rotation of 3 the rotary
columns, and the power generating mechanism is driven; and the
Magnus-type wind power generator is characterized in that an external
peripheral surface of the rotary columns has a structure in which a spiral
the yibformeddn vaeonvex shageispsrovideds and a flowicompbaentssf aisat
~least parallel to the axes of the rotary columns is generated on the
drivekierhaPpéfishetatsitfacesnst the totaRy Ea1anfhEIs~ #he §pital ribs; and
___the spiral rips are formed so that a Ie?ﬁ angl,e f the spiral ribs is srgau%r
ATt hdistaF 8nd of e rofaly BOIURINE thaf®at & prokitial ehd 6f the Totary ©

rota QMRS fearihe hg”%%@?@'c%o&%gg %ﬂhnaft‘,vﬁES‘ﬁrdé”%:&tPﬁa ectowhen s iy,
tHe rotary columns are rotated about the horizontal rotary shatft, the

a coReURNheral velocity of the distal ends gf thesotary columng isgregter than

the peripheral velocity of the proximal ends thereof, and the distal ends of
leasthe ratanyl eglumnstn hig:stategneetwith & tasterdlownahair thanthee rated

proximal ends. Therefore, since the spiral ribs are formed so that the lead
on tlanagtestthereof gre rsmaklerzt the distakendsfofithe rotary cglumnsithans aty

the proximal ends thereof, the aforementioned air flow does not
the syhificantyhesiseté spial Figs i the fegfioristef the rdisthl epdsioithe: lead
rotary columns, the energy consumption involved in rotating the rotary
angl @ofimid &bt the axes theredf & preventéd fronfihgfeasing! ariefthe"e
cotalgce PRRRE ,gfficlency, of the Magnus-fvpe wind power generaIol ns
near the horizontal rotary shaft.

According to this aspect, when the rotary columns are
rotated about the horizontal rotary shaft, the peripheral
velocity of the distal ends of the rotary columns is greater
than the peripheral velocity of the proximal ends thereof, and
the diszstal ends ¢of the rotary columns in this state meet with
a faster flow of alr than the proximal ends. Therefore, since
the spiral ribs are formed so that the lead angles thereof are
smaller at the distal ends of the rotary cclumns than at the
proximal ends therecf, the aforementioned air flow does not
significantly resist the spiral rigs in the regions of the
distal ends of the rotary columns, the energy consumption
involved in rotating the rotary cclumns about the axes therecf
is prevented from increasing, and the power generating
efficiency of the Magnus-type wind power generator can be

enhanced.

[0008)



enhanced. [0008] The Magnus-type wind power generator according to a

second aspect of the present invention is the Magnus-type wind power

generator according to the first aspect, characterized in that a maximum

lead angle of the spiral ribs at the proximal ends of the rotary columns is

SUbstantiglly 45 tdegreesnand the:leadangle:ot-the:spirat ribs decreases

to less than substantially 45 degrees towards the distal ends of the rotary
secodluhims Rccokding o s aspéct: theeinventors: feakhied ¥s anvesultvefe wind

investigative experimentation the appropriateness of setting the maximum
Pove foifangle ot the spirdl4idsttot substantialy™ds asgrees anddecteasingzed

the lead Iﬂej%g{g,le to less than substanftiallg 45 de,gre;s towards the distal

i 4fils of Tive" 1BtdFy Coftims: J000S] The MAGHUSYpé Wirid power™

pizox JEfeTalgrACCording Lo 2 (hird, aspect of the present invention s he
agnus-type wind power generator according to the first or second

deqr88RECt, Lharacterizediintha gt least fwo tegions ineliding@ - reases to
proximal-end region of the rotary columns and a distal-end region of the

1ess retapncelunmsare provided to theyretary eelimngs anddhe leadangles of o £
the spiral ribs are each a constant lead angle within each the region.

the Actanding:tothig:aspect, during manufacturing of the Magnus-type wind
power generator, a spiral rib having a

According to this aspect, the inventors learned as a
result of investigative experimentation the appropriateness of
setting the maximum lead angle of the spiral ribs to
substantially 45 degrees and decreasing the lead angle to less
than substantially 45 degrees towards the distal ends of the
rotary cclumns.

[0008]

The Magnus-type wind power generator according to a third
aspect of the present invention is the Magnus-type wind power
generator according to the first or second aspect,
characterized in thait at least two regions including a
proximal-end region of the rotary columns and a distal-end
region of the rotary columng are provided to the rotary
columns, and the lead angles of the spiral ribs are each a
constant lead angle within each the region.

According to this aspect, during manufacturing of the
Magnus-type wind power generator, a spilral rib having a

constant lead angle that differs in each region of a rotary



constant lead angle that differs in each region of a rotary 5 column may be
formed, and manufacturing of a rotary column provided with a spiral rib is
facilitated. [0010] The Magnus-type wind power generator according to a
fourth aspect of the present invention is the Magnus-type wind power

colutgengrator céGrimftfto the thifd aspecttefiarastetized inthatat legstmn
three regions including a proximal-end region of the rotary columns, a

br Ovjc@‘ﬁﬂ'ai“ffebl?or?oﬁ%jerr%fargjc%luﬁrﬁngaﬁﬁ& distaftend region of the rotary
c%gqr&sjtare provided to the rotary columns. According to this aspect, by
dividing the rotary columns into three or more regions, substantially the
same effects can, be obtajned as when.spiral rigs are formed,in which the
lead angle gradually changes through each region of a rotary column.

f our BRIEERESCRIPTIANQE JdE DRAWINGS, [001 1] fdCuid ds adiagram wind
showing Magnus lift; FIG. 2 is a front view showing the Magnus-type wind

powe poyen cgeneratas dn Example LpFiG.a3 isha sideadew showing:thecterized
Magnus-type wind power generator; FIG. 4 is a front view showing a

in thetanacollamreprovidet: withsspirab ribs,RIG] bris ah AA0séctivhatviéwr egion
showing the rotary column

of the rotary columns, a central region of the rotary columns,

and a distal-end regicn of the rotary columns are provided to
the rotary columns.

Lccording to this aspect, by dividing the rotary columns
into three or more regions, substantially the same sffects can
be obtained as when spiral ribs are formed in which the lead
angle gradually changes through sach region of a rotary
column.

BRIEF DESCRIPTION GF THE DRAWINGS

[0011]

FIG. 1 is a diagram showing Magnus 1ift;

FIG. 2 1s a front view showing the Magnus-type wind power
generator in Example 1;

FIG. 3 is a side view showing the Magnus~type wind power
generator;

FIG. 4 is a front view showing a rotary column provided
with spiral ribs;

FI1G. 5 ig an A-~A sectional view showing The rotary column

in FIG. 4;



in FIG. 4; 6 FIG. 6 is a diagram showing the air flow striking the rotary
column; FIG. 7 is a graph showing the relationship between wind speed
and output when the conventional spiral ribs are used, and when the
spiral ribs of Example 1 are used; FIG. 8 is an enlarged sectional view
shofing a’spiral b sigExample2: RIGED4s an enfarged seetdral vidw e
showing a spiral rib in Example 3; and FIG. 10 is a sectional view
rotagRoffing'the’ spiral ribs in Example 4. [0012; (Fey, 1 Magnus-type wind
power generator 3 power generating mechanism.5 rotary body (horizontal
TSty Shaft 70BN I BXierl pEbRerar Saltage 6o U Bon

speeép'e!ﬁ'd”%%@ 8¢, 3Riral 1ibs %%raé@.'@'f&ﬁ%‘io%g{ »SQﬁftF(*ﬂQgﬁ'z%Q}%' oLy,
“"“shaft) 15 generator 24 control circuit 25 base mémber (flexible member
anad when the spiral ribs of Example 1 are used;

FIG. 8 is an enlarged sectional wview showing a spiral rib
in Example 2;

FIG. 9 is an enlarged sectiocnal view showing a spiral rib

in Example 32; and

FIG. 10 is a sectional view showing the spiral ribs in

Example 4.
rociz]
[Key !
1 Magnus-type wind power generator
3 power.g@n@rating mechanism
5 rotary body (horizental rotary shaft)
7 rotary column
7 external peripheral surface
8a, 8b, 8c spiral ribs

gc'’', 8¢' spiral ribs

TR spiral rib

10 outer shaft (horizontal rotary shaft)
15 generator

24 control clrcuit

25 base member (flexible member)

26 coating (surface material)

27 first base member (flexible member)



26 coating (surface material) 27 first base member (flexible member) 7 28
second base member (flexible member) BEST MODE FOR CARRYING
OUT THE INVENTION [0013] Preferred embodiments for implementing
the Magnus-type wind power generator according to the present invention
wilk be describedchereinafter based bn:eXanples:iExample 1 [0014] An
example of the present invention will be described based on the drawings.
FIG. 1 is &% i A& |G isTATTERE el showing
the Magnus-type wind power generator in Example 1; FIG. 3 is a side
vigW %r%wing the Magnus-type wind power generator; FIG. 4 is a front
view showing a rotary column provided with spjral ribs;.FIG. 5 is_an A-A
eEon v R e oty ol 1 1 A PG 115 BHagrarie=
wind3ﬁ8%@¥3E@Hﬂ%ﬁ@@f“%@839§35§a@bCQH&“%EEE%%¥3£%§é%Q%E@ will
showing the relationship between "wind speed and output when the
be a&onvaentionalspiralrips.are psed.and,when-the spiral ribs of Example 1
are used. In the description given hereinafter, the side in front of the
papersugface in FIGS. 2 and 4 is the front side (forward side) of the
Magnus-type wind power generator, and the right-hand side of the paper
suffdcée in FIGS. 3, 5, and 6 is the front side (forward side) of the

Magnus-type wind power generator.
An example of the present invention will be described

based on the drawings. FIG. 1 1s a diagram showing Magnus
1ift; FIG. 2 is a front view showing tThe Magnus-type wind
power generator in Example 1; FIG. 3 is a side view showing
the Magnus-type wind power generator; FIG. 4 is a front view
showing a rotary column provided with spiral ribs; FIG. 5 is
an A-A sectional view showing the rotary column in FIG. 4;
FIG. 6 1is a diagram showing the air flow striking the rotary
column; and FIG. 7 is a graph showing the relationship between
wind speed and cutput when tThe conventicnal spiral ribs are
used, and when the spiral ribs of Example 1 are used. In the
description given hereinafter, the side in front of the paper
surface in FIGS. 2 and 4 is the front side {(forward side) of
the Magnus-type wind power generator, and the right-hand side
of the paper surface in FIGS. 3, 5, and € is the front side
(forward side) of the Magnus-type wind power generator.

[0015]

In a common mechanism for generating Magnus 1ift, as

shown in the sectional view of the rotary column C having a



[0015] In a common mechanism for generating Magnus lift, as shown in
the sectional view of the rotary column C having a 8 cylindrical shape as
shown in FIG. 1, a flow of air against the rotating rotary column C flows
upward along with the rotation of the rotary column C when the flow of air
cylinglipithel diréetish 6FtheldirlowNd iHtherotatioh 'difectibn {left Fotafiom®
of the rotary column C such as shown in FIG. 1, and_since the air flowing

the gard fhe top 't the ot Eolumin' €4t thigtihe flow fastel thart te air

rora gl%vm%gelfo}ﬂwethreorgta}f% cé%lfumn C,a a%n%ﬂ%ﬁggf oceurin which there

n,. C O . =] Bﬁﬂ\,W% LN C aip,.i1s in the
is a difference in air pressure betwéen the négative pressuré of the upper

ai reSid&,aNd the pasitive. prassiirg of e |qyer.side, ot the rotary .cqlumn G, ¢

and a Magnus lift Yo is genera%ed In the direction perpendicular to the air

rotaflownNo on thetotary coluran G, (P06 The referenceaumeratddn FIGS ng
2 and 3 indicates a Magnus-type wind power generator to which the

s incfresentsinyemtion isapplieds The tMagnusstype wind powet generdtont ¢ at
has a power generation mechanism 3 supported so as to be able to turn

this i theshdrizontalidirection Byethe top pastof al supportibase? éreectetbomry
the ground surface, and the power generation mechanism 3 can turn in

colune herizodtabdirsctivh’ Birbughk the driving 'of ah ikterrally Forsediverfigan ce

, motor 4. [0017] As shown in FIGS. 2 and 3, a rotary body 5 as a
in alilr pressure between The negative pressire &f the upper

side and the positive pressure of the lower side of the rotary
column C, and a Magnus 1ift ¥y is generated in the directicn
perpendicular to the air flow Ny on the rotary column C.

[001¢]

The reference numeral 1 in FIGS. 2 and 3 indicates a
Magnus-type wind power generator to which the present
invention is applied. The Magnus-type wind power generator 1
has a power generation mechanism 3 supported so as Lo be able
to turn in the hcrizontal direction by the top part of a
support base Z erected on the ground surface, and the power
generaticn mechanism 3 can turn in the horizontal direction
through the driving of an internally housed vertical motor 4.

[0017]

Ls shown in FIGS. 2 and 3, a rotary body 5 as a
horizontal rotary shaft in the present example having an
rotational axis in the horizontal direction is disposed in
front of the power generation mechanism 3, and the rotary body

5 is supported so as to rotate clockwise as viewed from the



horizontal rotary shaft in the present example having an rotational axis in

the horizontal direction is disposed in front of the power generation

mechanism 3, and the rotary body 5 is supported so as to rotate

clockwise as viewed from the 9 front, as shown in FIG. 2. A front fairing 6
fronyg aftlichePto! thé frbAPside -of therdtdry bbdy 51 aAd fivé Substantiafyl to

cylindrical rotary columns 7 are arranged in radial fashion on the external
the HerpheR/ ofthdrotdry bbdys. EdehDf the rdtify tolimifs'? i &lippdrted

14,.59,8s to.be aglgrto rgt@a{eriprlllg greggterminqd (r}otgtiorg}digggt}io at%qust;men on

cY l%xfslgfatﬁerf)es‘ﬁegtive rcﬁa‘ry column%.a[66f[‘é7]ﬁs shown'in . 4, Spira
che LbS8a, 0. Beforned in a:spiral (belical) siape ate ggrallyJormedin

coiled fashion along the entire length of the rotafy column 7 from the
rotaPpoximalgnd to the,distal ene-thereof ondthe extarnal, peripheral surface 1" 4

of the rotary column 7, and the spiral ribs Be, 8b, 8c are formed in a
oredsubstantially comexishapei thatprotiudes framcthe externalbperipheral
surface 7' of the rotary column 7. Six of the convex spiral ribs 8a, 8b, 8c
respare formed ontthe @xtermal peripheral surface 7' of one rotary column 7.
[0019] The rotary column 7 is formed so that the diameter thereof is the
safielffdm the proximal end to the distal end, and a disk-shaped end cap

9 having a larger diameter than the , ,
As shown in FIG. 4, spiral ribs 8a, 8b, 8¢ formed in a

spiral (helical) shape are integrally formed in coiled fashion
along the entire length of the rotary cclumn 7 from the
proximal end to the distal end thereof on the external
peripheral surface 7' of the rotary column 7, and the spiral
ribs 8a, 8b, 8c are formed in a substantially convex shape
that protrudes Irom the external peripheral surface 7' cof the
rotary column 7. 2ix of the convex spiral ribks Ba, 8k, 8c are
formed on the external peripheral surface 7' of one rotary
column 7.

(0019}

The rotary column 7 is formed so that the diameter
thereof 1s the same frcm the proximal end to the distal end,
and a disk-shaped end cap 9 having a larger diameter than the
rotary column 7 is attached to the proximal end surface of the
rotary column 7.

[0020]

The spiral ribs 8a, 8b, 8c forming a sixfold helix having

the required width and height are provided along the entire

1c



rotary column 7 is attached to the proximal end surface of the rotary
column 7. [0020] The spiral ribs 8a, 8b, 8c forming a sixfold helix having
the required width and height are provided along the entire 10 length in
the longitudinal direction of the rotary column 7, and are fixed so as to
Leng¥érm a cléckwisa el v & fighthard fsctewshapasiadwsd from He: 7
distal end of the rotary column 7 (see FIG. 5). [0021] In the present
and aeEmple tHe SPirdfribS8d  8H. st are” forthedtby folyéarbionatd off = ~Rand

crefnoieL relatively rigid syntetie, resin material, The spiral s 82, 80, 8¢ .,
T T may 4186 be” fabricated y aniig twelgh% aﬁoy or other ma erial%avn'\r]g

2 (ngeeayi%r.regiﬁance and durability. [0022] As shown in FIG. 3, an outer

shaft 10 as the horizontal rotary shaft in the present example whose

longitudinal direction is oriented horizontally is disposed inside the power

generation mechanism 3, and the outer shaft 1_0is supported so as to

berabte o rotate-inthe verticad direetions yviarbearingss1 B disppsed inside-=

the power generation mechanism 3. The inside of the outer shaft 10 is
formhdllbw, and andnermshaft ¢2 isinsented throughithe Inside of thesgutenetic

shaft 10. [0023] The inner shaft 12 shown in FIG. 3 is supported so as to
resin material. The spiral ribs Ba, 8b, 8¢ may alsc bs
fabricated by a lightweight alloy or other material having
weather resistance and durability.

[0022]

As shown in ¥IG. 3, an outer shaft 10 as the horizontal
rotary shaft in the present example whose longitudinal
direction is oriented horizontally is disposed inside the
power generation mechanism 3, and the outer shaft 10 is
supported so as to he able to rotate in the vertical direction
via bearings 11 disposed inside the power generation mechanism
3. The inside of the outer shaft 10 isgs hollow, and an inner
shaft 12 is inserted through the inside of the cuter shaft 10.

[0023]

The inner shaft 12 shown in FIG. 3 is supported so as to
be able to rotate in the vertical direction via bearings 13
disposed within the outer shaft 10. The outer shaft 10 and the
inner shaft 12 can rotate independently of each other.

[0024]

Az shown in FIG. 3, a gear 14 is fixed to the rear end of

the outer shaft 10, and the gesar 14 meshes with a gear 16 that

11



be able to rotate in the vertical direction via bearings 13 disposed within
the outer shaft 10. The outer shaft 10 and the inner shaft 12 can rotate
independently of each other. [0024] As shown in FIG. 3, a gear 14 is fixed
to the rear end of the outer shaft 10, and the gear 14 meshes with a gear
1s cY@thatRornettetbiers géRdrator 1B inrthe povwer gefrratich- 1on
mechanism 3. The rotary body 5 is fixed to the front end of the outer shaft

mechapigdias to profudét'the titside o the ootwét deherhtiort rfdthaRisth 81

0 25% As shown in FIG. 3, a gear 17 that protrudes from the  outer shaft
the (56 iS ix%g CE tfhe{]Peasfoen%sof%f?eFfrlfr(])etrJ:slﬁgzﬁt 1123, and thoeué:esalrdf7orrt{e§??e@s

powewi@e%ggg%}gﬁh%é%g%@lgg tga driving motor 18 in the power

generation mechanism 3. The front end of the inner shaft 12 protrudes

fropm they outer shaft 10, and a large-diameter bevel gear 20 is fixed to the

front end of the inner shaft 1.2. [0026] A one-way clutch 22 for

transeliting the rataty. powerof;¢he drivingtmetor 18 inene direction is:e

disposed between the driving motor 18 and the gear 19 shown in FIG. 3,
outeandieven Whehsotary forcedn thereverse dingctioh isfappliedta thewatt 12,

driving motor 18 through the rotation of the gear 19, the driving motor 18
and thf bEepraventadstroif Totating if réverse by tHesdne-waychireR22tC 2

Furthermore, a battery 23 for storing electrical power for starting theThe

drivaﬁﬁdaq%g&"%%ig%i Sefover generation mechanism

frent end of the inner shaft 12 protrudes from the outer shaft
10, and a large-diameter bevel gear 20 is fixed to the front
end of the inner shaft 12Z.

[0026]

A cne-way clutch 22 for transmitting the rotary power of
the driving motor 18 in one direction isg disposed between the
driving mctor 18 and the gear 19 shown in FIG. 3, and even
when rotary force in the reverse direction is applied to the
driving motor 18 through the rotation of the gear 1%, the
driving motor 18 can be prevented from rotating in reverse by
the one-way clutch 22. Furthermore, a battery 23 for storing
electrical power for starting the driving motor 18 is disposed
inside the power generation mechanism 3. The vertical motor 4
and the driving motor 18 are controllied by a control circuit
24 that is connected tc an anemoscope (not shown) or an
anemometer (not shown) for monitoring the wind direction or
wind speed of the environment surrounding the Magnus-type wind

power generator 1.

12



inside the power generation mechanism 3. The vertical motor 4 and the
driving motor 18 are controlled by a control circuit 24 that is connected to
an anemoscope (not shown) or an anemometer (not shown) for
monitoring the wind direction or wind speed of the environment
sliFfedrding the Magnus-type wind power generator 1. 12 [0027] As
shown in FIG. 2, the large-diameter bevel gear. 20 fixed to the inner shaft
123s disposed’in tHé center bfthel inkide 8f-fabedry BoU§ 5 Méetlindont
of the outer shaft 10, and the large-diameter bevel gear 20 is positioned

Fixego'ds 10'CIo5a"H the forward dirdctidnt Eerthefmore, five snidli drarfidter

insiﬁgv“"'@%{% 21 are meshed with the Jage diameter bevel gear, 20,.and,, . o
e five small-diameter beveél gearsxfl aré' connected to the proximal

10, Pads.ofthe five rotaty. columps, /. arranged.onsthe external periphery of -,
the rotary body'S. [0028] When the driving motor 18 in the power

to cgeneration: mechanisa-d showndn FG, 3 isdrivenrtheRower oftheya 1 1~
driving motor 18 is transmitted to the large-diameter bevel gear 20 via the

diaméner shaftd?, dhe: five smallsdiameterdievel gears:21 meshedawitthe: r
large-diameter bevel gear 20 are rotated, and the five rotary columns 7

beve gonrected Go therBevelegéars Isarel rotated mbbat thecaxes ofthesotaly are

columns 7. [0029] During power generation using the Magnus-type wind
Connﬁgﬁ@g to the proximal parts of the five rotary columns 7

arrangad on the external periphery of The rotary body 5.

[0028]

When the driving motor 18 in the power generation
mechanism 3 shown in FIG. 3 1s driven, the power of the
driving motor 18 1s transmitted to the large-diameter bevel
gear 20 via the inner shaft 12, the five small-diameter bevel
gears 21 meshed with the large-diameter bavel gear 20 are
rotated, and the five rotary columns 7 connected to the bevel
gears 21 are rotated about the axes of the rotary columns 7.

[0029]

During power generation using the Magnus-type wind power
generator 1, the wind direction 1s first detected by the
anemoscope (not shown), the control circuit 24 activates the
vertical motor 4, and the power generation mechanism 3 is
turned in accordance with the wind direction so that the wind
occurs from the front of the rotary body 5. HNatural wind N
then strikes the Magnus-type wind power generator 1 from the

front side thereof, as shown in ¥FIG. 3.
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generator 1, the wind direction is first detected by the anemoscope (not
shown), the control circuit 24 activates the vertical motor 4, and the power
generation mechanism 3 is turned in accordance with the wind direction
so that the wind occurs from the front of the rotary body 5. Natural wind N
théh strikes the Magnus-type wind power generator 1 from the front side
thereof, as shown in FIG. 3. 13 [0030] The activation electrical power
stdteddrr te Battery 23 fiside! the pavisicgengratsifmeehanidns i then 2°
.. fed tq the driving motor 18, and the driving mqgtor 18 is driven. The drjve
053455 ca Tt (R UGG THOMR 1818 HARSHIRA Uia the inhbr Shaft 12 ahc-the

dfiv_?%"e'n%%%; 3 20, 21, and the rofany, columns 7 begin %’sroé%i%vépf rotary
cofumns 7 and the rotary body 5 are rotatéd about the outer shaff 10 by

drivMagnusdift¥ created by the.interagtion of wind-power with the ratatien, of

the rotary columns 7. [0031] The rotation direction of the rotary columns 7
inne 2ndibe tmapneni which:ihe spiralsibs;8a,8b, Bc argnwoundswilkhe ry
described in detail with reference to FIG. 5. When the spiral ribs 8a, 8b,
coluBoof théeeatary calummn: 2 are wdllng seas to/forml acleckivise delikén actary
right-hand screw shape as viewed from the distal end of the rotary
body chlumie7 rtheotary dotumn 7 fotatessin the 4dftdiréction. Siigethel 1£t Y

winding direction of the spiral ribs 8a, 8b, 8c is the Qggosite of the rotation
created by the interacticn of wind power wi the rotation of

the rotary columns 7.

roc3ts

The rotation direction of the rotary columns 7 and the
manner in which the spiral ribs 8a, 8b, 8¢ are wound will bhe
described in detail with reference to FIG. 5. When the spiral
ribs 8z, 8k, 8c of the rotary column 7 are wound so as to form
a clockwise helix in a right-hand screw shape as viewed from
the distal end of the rotary column 7, the votary <olumn 7
rotates in the left direction. Since the winding direction of
the spiral ribs 8a, 8b, 8c i1s the opposgsite of Lthe rotation
direction of the rotary column 7, air flowing on the external
peripheral surface 7' of the rotary cociumn 7 can flow in the
direction of approaching the rotary body 5, as shown in FIGS.
Z and 4.

[0032]

As shown in FIG. 4, the spiral ribs 8a, 8b, 8¢ are
provided to the rotary coclumn 7, whereby an air flow F is

generated by the spliral ribs 8a, EBb, Bc when the rotary column
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direction of the rotary column 7, air flowing on the external peripheral
surface 7' of the rotary column 7 can flow in the direction of approaching
the rotary body 5, as shown in FIGS. 2 and 4. [0032] As shown in FIG. 4,
the spiral ribs 8a, 8b, 8c are provided to the rotary column 7, whereby an

7 rolgiow F i%“g@ﬁéra@é@‘By(fﬁé‘%ﬁi‘ﬁglr%sv%&‘%?%%K/Vﬁéﬁ“f?fé“r%?aryv)
___column 14 7 rotates. An air flow component V (vector component V)
ez EE e to W it of iy CORAY s IHEh e Jenerdted oifhe
gene ?%(Eeégaldpner eer%| stuerfrar(fglrgé m%%?%wé‘fm?a?céeﬁar% lyglhoén yg)ecary
natural wind N or the movement of air on the surface layer of the rotary

coluRRIUmn Zhat. rotates in.conjunction.with-the rotary column ¢, As showning
FIG. 2, this air flow component V flows toward the rotary body 5 (the

of aproximatends ot thecotary cotumns 7). frompthedistad engds of the setary
columns 7. [0033] As shown in FIGS. 4 and 5, by generating an air flow

rotaoasthenexternakpetiphery.dfithe rbtary column 'Zeilenby 7genératingdhe in
air flow F on the external peripheral surface 7' of the rotary column 7, a

FIG. threeldimensibnaf aivflowcisrfommet by theaiaturabwindNt(af floW-RYyy body
and the movement of air on the surface layer of the rotary column 7 that

5 (*Pataldih EGrjuRBth Rith The rdtanPcolum7iae341 tron the distal

ands cof the rotary columns 7.

[0033]

As shown in FIGS. 4 and 5, by generating an air flow on
the external periphery of the rotary column 7, i.e., by
generating the air flow F on the external peripheral surface
7' of the rotary column 7, a three-dimensional air flow is
formed by the natural wind N (air flow N'} and the movement of
air on the surface layer of the rotary column 7 that rotates
in cenjunction with the rotary column 7.

0034

As shown in FIG. 3, the Magnus 1ift Y created by the
interaction of wind power with the rotation of the rotary
columns 7 is increased. The air flows F provided by the spiral
ribs 8a, 8b, 8¢ referred to herein are not necessariiy
oriented in the direction parallel to the axes of the rotary
columns 7, and adequate effects are obtained insofar as there
is at least a vector component V parallel to the axes of the
rotary columns 7. According to one speculation by the

inventors, the reason for the increase in Magnus 1ift Y may be

et
(@3]



As shown in FIG. 5, the Magnus lift Y created by the interaction of wind
power with the rotation of the rotary columns 7 is increased. The air flows
F provided by the spiral ribs 8a, 8b, 8c referred to herein are not
necessarily oriented in the direction parallel to the axes of the rotary

an lreéohffifs 71 and adeqtatecefects afd Bbaet MSoiAras thefe € deleadt
a vector component V parallel to the axes, of the rotary columns 7.

PresSSRIBrdifg t'9ne spetuldtion By the Ainvenfors, the réasdiPtor tHe irferedee
7, =n Magnus ift Y may be 15 an increase in the pressure difference between,
" “thenegative pressure and positive pressure applied to the rotary colurins

amtgegnﬂﬂgﬁ@ﬁg%me size of the lift-generating surface, or another
phenomenon. [0035] When the end caps 9 are utilized, the Magnus effect

ig enhanced. Specifically, by providing the end caps 9 to the distal-end
surfaces of the rotary columns 7, the end caps 9 have a favorable effect
ontthe ait#ows &, andenhanced Magnus:lifi Yisebgserveds [G0363 cAS 1 s
shown in FIG. 3, when the rotary body 5 rotates, the generator 15
enharcopfiectétbtocthéirear énd of thecowter shafy 10his drivéncand efectricityie

~generated. Furthermore, since the air flow in the axial direction of the
dist idtafy SoRnsFsdueto thesspiral AibY 8a°8KBtSinéredse’ Rsed GiPthe®

rotation of the rotary columns 7, the Magnus lift Y of the
a Eavorabwe e%%ect on the aig gfows ¥, and enhanced

have
Magnus 1ift Y is cbserved.

[003¢]

As shown in FIG. 3, when the rotary body 5 rotates, the
generator 1b connected to the rear end of the outer shaft 10
is driven, and electricity is generated. Furthermore, since
the alr flow in the axial direction of the rotary columns 7
due Lo the spiral ribs 8a, 8b, 8¢ increases bhased on the
rotation of the rotary columns 7, the Magnus 1ift ¥ of the
rotary columns 7 ls increased, and the rotational torgue of
the outer shaft 10 for driving the generator 1% is increased.
Consequently, the power generating efficiency of the Magnus-
type wind power generator 1 can be increased.

[0037]

When power generation by the generator 15 is started, a

portion of the generated electrical power can be fed to the

auxiliary electrical power, and can also be stcored in the

battery 23 as electrical power for the next startup.



rotary columns 7 is increased, and the rotational torque of the outer shaft
10 for driving the generator 1.5 is increased. Consequently, the power
generating efficiency of the Magnus- type wind power generator 1 can be
increased. [0037] When power generation by the generator 15 is started,
al %@)lﬁtﬁin of the generated electrical power can be fed to the driving
motor 18 for rotating the rot%%/ columns 7 and used as auxiliary electrical

power C&Ad G4n 350 Be sforld in the battery 23 48 Rlécirical povier 1o they P e

wing NeXLstarwp, 16 [0038], The convex spiral ribs 8a, 8b, e8°#§f9 byde ,.
agnus-type wind power generato?;_rL of the present example will next be

descdeseribed indetail 1 Firsty asshownindlG,,5, the shape ef the spiralribs -

8a, 8Db, 8c is substantially rectangular as viewed in cross-section, and the

the Spirakribs-8a838c are, farmerkse as eagh 10 have thesamequiar as
cross-sectional shape along the entire length of the spiral ribs 8a, 8b, 8c

viewdnlthien langitushinat diréction. 40039 4n theispiral ribs8a38b, 8&jn the are
present example, the protrusion length from the external peripheral
formeg@rface 75of: #9é rétary 66187 t6: tHecupped ends of the spiralsiisga,along

8b, 8c is substantiallg about 20 mm, and the spiral ribs 8a, 8b, 8c are
the ¢omediso 8896 havé thésamielprotrusihiegth Afongithe ngitiRiinal

| ong diregtion; The protrusion length of the

[0039]

In the spiral ribs 8a, 8b, 8c in the present example, the
protrusicn length from the external peripheral surface 7' of
the rotary column 7 to the upper ends of the spiral ribs 8a,
8b, 8c 1s substantially about 20 mm, and the spiral ribks 8a,
8b, 8c are formed so as to have the same protrusion length
aiong the longitudinal direction. The protrusion length of the
spiral ribs 8a, 8b, 8c may also be within the range of
substantially 10 mm or more and substantially 60 mm or less.

FOC4n]

The width of the spiral ribs 8a, €b, 8¢ in the present
example ls substantially about 10 mm, and the spiral ribs 8a,
8b, 8c are formed so as to have the same width along the
longitudinal direction. The width of the spiral ribs 8a, Bb,
8c may also be within the range of substantizlly 3 mm or more
and substantially 30 mm or less.

[0041]
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spiral ribs 8a, 8b, Sc may also be within the range of substantially 10 mm
or more and substantially 60 mm or less. [0040] The width of the spiral
ribs 8a, 8b, 8c in the present example is substantially about 10 mm, and
the spiral ribs 8a, 8b, 8c are formed so as to have the same width along
the lohgitudinal difdctioA, The widthiofahe spival rilss, 88 18b, “8c may also
be within the range of substantially 3 mm or more and substantially 30
prov ifcoriess. [O04 L EE Ks ShoWrin FIGR 42 thetspifal tibs '8a’ 8B, Seardeac

provided to the rotary column 7 in a state in which the lead angles 61, 62,

. | a
21993 Rerebrardilted af stbs@nfally 40 £5'45 1degteés an thé pldseht -© 4°

example, the angles formtedegy rtﬂh(:}1 splrgkrgabs 8 ang ?pl%nersfn |§ th%é, ar@haet

degrea e Dresent £xa & a O
¢ ng%t angles to'a ‘Central axis a of e’rotary cotumn 7 and passing through

Spirgfbif:;%%p%mg%% ‘[’%f cspirgl Qﬁi@%?% %Ccaﬁ?ir?ﬁe{r%‘i’qg‘?@é thg lead

ang 1,62, e 4 2 1'In the present example, spiral'ribs 8a, 8b, 8c

cent A1§ RYQVided that haye three types of different;lead angles, 81,62, 63N

which the spiral rib 8a has a 45-degree lead angle 61, the spiral rib 8

arbihagaA2eidagree lead angle 52, and thepspiral rib@e has-a 40:degree rred
lead angle 63. The rotary column 7 can also be divided into three regions
to adn sequencedfremdhe sside,near, the.rotary body 5, which include the
region D1 of the

[0042]

In the present example, spiral ribs 8a, 8b, B8c are
provided that have three types of different lead angles 8;, 0,
3, in which the spiral rib 8a has a 45-degree lead angle 0y,
the spiral rib 8b has a 42.5-degree lead angle &, and the
spiral rib 8¢ has a 40-degree lead angle 6;. The rotary column
7 can also be divided into three regiocons in sequence from the
side near the rotary body 5, which include the region Dy of the
proximal end, the region D; cf the central portion, and the
region Dz of the distal end.

[0043]

As shown in FIGS. 4 and 5, the spiral rib 8a having the
45-degree lead angle & 1is provided at egual intervals on the
cross-sectional periphery of the rotary column 7 in the region
D; of the proximal end in the rotary column 7. The spiral ribk
8b having the 42.5-degree lead angle &; is provided at egqual
intervals on the cross-sectional periphery of the rotary

column 7 in the region D, of the central porticon in the rotary

column 7. The spiral rib 8c having the 40-degree lead angle &
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proximal end, the region D2 of the central portion, and the region D3 of
the distal end. [0043] As shown in FIGS. 4 and 5, the spiral rib 8a having
the 45-degree lead angle 61 is provided at equal intervals on the
cross-sectional periphery of the rotary column 7 in the region D1 of the

1s alpexipal enddn the rotaracoldmncZ. Ve spiral Fibe 8B Havirgsthet Lonal
42 .5-degree lead angle 62 is provided at equal intervals on the

periphfdslsedtionat pefiphiéry of the'fotary olunit 73R e fedionD2 bfthet+stal
g gentr | portion in the ﬁotar Lf‘olumn 7. The spiral rib 8c having the
ST 40- e‘gere‘lé%:gégnﬁfé 6318 is also provided at equal intervals on the
cressrsectional periphery of the rotary column 7 in the region D3 of the
distal end in the rotary column 7. [0044] The spiral ribs 8a, 8b, 8c are

fermped with.constant lead angles:6,, 62 B3 withinthe; regions,BL Da, D34 g

in which the respective spiral ribs 8a, 8b, 8c are provided. Specifically,
angldke spjrabrip 8a isformed atithe eepstant lead angle 61 inrtheHegion:bd

of the proximal end of the rotary column 7; the spiral rib 8b is formed at
respd¢he copstant lead angtes 624n thid regionsD2 opthevdeidral paitien of the 11y,

rotary column 7; and the spiral rib 8c is formed at the constant lead angle
the g3linatheregioneD3 df e distal Ehdtdfthe potabredlua®e?. [0045F By 1n

forming the spiral ribs 8a, 8b, 8c in this manner so
the region D; of the proximal =nd of the rotary cclumn 7; the
spiral rib 8b 1is formed at the constant lead angle & in the
region D, of the central portion of the rotary column 7; and
the spiral rib 8c is formed at the constant lead angle 85 in
the region Dz of the distal end of the rotary column 7.

[0045]

By forming the spiral ribs 8a, 8b, 8c in this manner so
that the lead angles &y, O, 8; thereof are smaller in the
region D: at the distal end than in the region D, at the
proximal end of the rotary column 7, the direction in which
the spiral rib 8¢ extends in the region D; of the distal end of
the rotary column 7 approaches the direction parallel to the
flow direction of the air flow N', and the ailr resistance
applied to the spiral rib 8c can be reduced. The flow
direction of the air flow N' referred to in the present
example 1s the direction substantially parallel to the planes

B shown in FIG. 4.

[0046]
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that the lead angles 61, 62, 63 thereof are smaller in the region D3 at the
distal end than in the region D1 at the proximal end of the rotary column
7, the direction in which the spiral rib 8c extends in the region D3 of the
distal end of the rotary column 7 approaches the direction parallel to the
flowr directioniofithe -alrflovw N rard therail: resistancerapplied to the spiral
rib 8c can be reduced. The flow direction of the air flow N' referred to in

ebouthé predetit2éxampidys the afféctiohsubstantially paraliel i/ tHe flanes 2Ty

shown in FIG. 4. [0046] 19 More specifically, when the rotary column 7 is
coluigiafed 6Ut e FotEry body’s, the aﬁf‘fTov% NP €trlking thiérotary “€8lumn

7 shown in FIG. 5 is.the air flow N' that is the_ synthesis.of the natural win
tHed) %“'f} & & A5 NG, SYNNESIs, ol 1he b
SYRUN ARG the altr fow' ﬁtrggglveg 4bfy} the %?arytcofur%n]%frorﬁv%he rotation by

the dYection thereof, When therotary column,/ isfotated:about the rotary ypep

body 5, the peripheral velocity of the distal end of the rotary column 7 is

the Gfeateythan themperipheralyeledcity ofiihe praximal-end,: and ibe speed ok

the air flow N' received by the rotary column 7 in this state is such that the
per i@ireflovl N edcenied/by the: idistdliend of thecrotary columm 7-4s faster than 7

the air flow N'received by the proximal end of the rotary column 7. 10047]
is gThetgeripheral veleciyHn the piesent example/isthe tspead-proportiorst <,

to the rotational speed of the rotary
and the speed of the air flow N' receilved by the rotary column
7 in this state 1is such that the air fliow N' received by the
distal end of the roctary column 7 is faster than the air flow
N' received by the proximal end of the rotary column 7.

00471

The peripheral velocity in the present example is the
speed proporticnal to the rotational spsed of the rotary
column 7 and the distance from the rotary body 5 at the center
of rotation when the rotary column 7 is rotated aboul the
rotary body 5, and the peripheral wvelocity is higher at the
distal end of the rotary column 7 than at the proximal end
thereof. Therefore, in the spiral ribs Ba, 8k, 8¢ of the
present exanple, the lead angle & is small in the spiral rib
8¢ in the region D3 at the distal end of the rotary column 7,
where a high-wind-speed ailir flow N' easily occurs.

[ocan)

More specifically, as shown in FIG. 6, there is the

natural wind N occurring from the front side of the rotary

column 7, and the ailr flow K occurring from the rotation

20



column 7 and the distance from the rotary body 5 at the center of rotation
when the rotary column 7 is rotated about the rotary body 5, and the
peripheral velocity is higher at the distal end of the rotary column 7 than
at the proximal end thereof. Therefore, in the spiral ribs 8a, 8b, 8c of the
diregresentdxamplecthedead anglele®is Smak intthiecspirdl fbo8¢ intthe axis v
region D3 at the distal end of the rotary column 7, where a
at thghkwind-speed Hirflon N2 8asiysteuts. [0048F Mblesspetifically*as
shown in FIG. 6, there is the natural wind N occurring from the front side

OCCULE RS otaRF chliime 9" ahd e i HoW-K bectiting from thé fotafior 26 7

direction when.the rotar;l1 cg umn 7 is r%ta ed a o%thtge ciaf(iss‘c% at th
5

5 “entaf of the Fotary body's. Sice e ai fiow K ocdurring o tha | °F ="

rot a FOLaNGR direction of the rofary.cojumn. /. is fast paricylarly ip the Legjon. ¢ .,

3 of the distal end of the rotary column 7, the air resistance received

K ocdiom the.air flow Kieccusrng from therotation directionof the ratary-o1umn 7
column 7 is effectively reduced by reducing the lead angle 63 of the

is eSpiakrl8ciyn theiregion PJ afdhe clistal end=of ithedotaty; eoldnm?. che
[0049] The results of investigative experimentation with the lead angles 6

spirof thelbpita ribs hyhtherinvemtorswilbhextise descabedimidetail tRIG. Toisary
a graph showing the relationship between the wind speed [m/s] and the

co lusgytplt (W,

[0049]

The results of investigative experimentation with the
lead angles 8 of the spiral ribs by the inventcors will next bhe
described in detail. FIG. 7 is a graph showing the
relationship between the wind speed [m/s] and the cutput (W],
for comparing the Magnus-type wind power generator 1 to which
the spiral ribs 8a, 8k, 8c¢ of the present example are provided
and a Magnus-type wind power generator to which conventiconal
spiral ribs are provided. The net ocutput [W] referred to
herein 1s the electrical power obtained when the electrical
power used for driving the driving motor 18 is subtracted from
the electrical power generated by the Magnus-type wind power
generator 1.

[0050]

The lead angle € of the conventional spiral rib used in
the present experiment is substantially 45 degrees, and the
lead angle & is formed so as to be the same from the proximal

end To the distal end of the rotary column. Furthermore, the
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for comparing the Magnus-type wind power generator 1 to which the
spiral ribs 8a, 8b, 8c of the present example are provided and a
Magnus-type wind power generator to which conventional spiral ribs are
provided. The net output [W] referred to herein is the electrical power
convobtained whepithe electhicals pdwenased for drivingstheudrivingimotor 18 is
subtracted from the electrical power generated by the Magnus-type wind
cond biver sgeridtator 11 0050] S TRE fshdRangle 650fthe convertivhat pital rib
used in the present experiment is substantially 45 degrees, and the lead
aﬁ@@é is formed so as to be the same from the proximal end to the distal

end of the rotary column. Furthermore, the 21 conventional spiral rib is
oo 48 ot Suchiral’ CnCTLoRS o {HAA UL Al RRgIG 2 are al the

rela ?Bl%11[9?5%@'{}%853%@)/%@?5@5%&%8 gf?rpf'v%d?ho%tlﬁ‘gttﬁ% (Slatanshig,

etween the wind speed [m/s] and the output e Magnus-type

of tMiNgipoWeL gepetator 1 to g@é@ﬂhgépér@w&@ 8a, 8b, g ofExapwled i va1
are provided, and the graph (b) is a graph showing the relationship

ribs betweemtheawingrspeeshimis] and the putput fAG of arMagmus-typearings)
power generator to which a conventional spiral rib is provided. [0052] As

is ashownin FIGwInwhéeh the graphi(a) of the Magnasitype avind powereed
generator 1 using the spiral ribs 8a, 8b, 8c of

[m/s] and the output [W] of a Magnus~type wind power generator

to which a conventional spiral rib is provided.

[C052]

As shown 1n FIG. 7, when tThe graph (a} of the Magnus-type
wind power generator 1 using the spiral ribs 8a, 8b, 8c of
Example 1 is compared with the graph {b) of the Magnus-Lype
wind power generator provided with the conventiocnal spiral
rib, it is apparent that the value of the outpuif [W] in the
graph (a) of the Magnus-type wind pcocwer generator 1 of Example
1 is higher than the value of the cutput [W] in the graph (b)
of the conventicnal Magnus-type wind power generatcr at ail
wind spesads.

[0053]

As is also apparent from the results of the experiment
described above, even when the wind speed [m/s] state is
considered, it is apparent that the power generating

efficiency can be most effectively increased by forming a

small lezad angle 93 in the spiral rib 8c provided to the region



Example 1 is compared with the graph (b) of the Magnus-type wind

power generator provided with the conventional spiral rib, it is apparent

that the value of the output [W] in the graph (a) of the Magnus-type wind

power generator | of Example 1 is higher than the value of the output [W]
D3 ofinthe gfapht @) ehthecdonventionalaviagmusLiype windipowet gereratorat

all wind speeds. [0053] As is also apparent from the results of the
MagnipspepRRNt ‘dESchbEa abdve Séidwhen the wind speed [m/s] state is

considered, it is apparent that the power generating efficiency can be
Mosa% ectively increased by forming a small lead angle e3 in the spiral

i 8%%@"@%&85@%%%@OQiznde Shihe distal end of the rotagy column.7 .
in th 1] fn'the”

e practical Magnus-type wind power generator 1. [0054] In't

examMagnusgtype wind power generator 1in the prasent;example thelead o he
angfe 03 of the spiral rib 8c provided to the region D3 of the distal end is

reqismallerdham insthe; region B3.of ithepraximal end.of the retary eQlymn7p, or
whereby the air flow N' (air flow K) does not create significant resistance

the @agamshdhe spitabrib 8edn the: regjorn:DBuofithé distalend-of theerotfary £iow
column 7, the amount of energy consumed to rotate the rotary column 7

N'  (abouttheradis thiereof dodgs notintreaségand ithe powes generdting against

efficiency of the Magnus-type wind power generator 1 can be enhanced.
the ﬁﬁ%ﬁ%%néé@&ﬁﬁy%ﬂtﬁge region D: of the distal end of the

rotary column 7, the amount of energy consumed to rotate the
rotary column 7 about the axis thereof does not increase, and
the power generating efficiency of the Magnus-type wind power
generator 1 can be enhanced. TIif is not necessary for the
direction in which the spiral rib 8¢ extends to be perfectly
parallel to the flow direction of the air flow N', and to at
least approach the parallel direction is sufficient.

[0055]

As a result of investigative experimentation, it isg
apparent that a sultable configuration is to set the maximum
lead angle 9; of the spiral rib 8a of the proximal end of the
rotary column 7 to substantially 45 degrees, and for the lead
angles O, &3 of the spiral ribs 8k, 8c to become less than
substantially 45 degrees towards the distal end of the rotary
column 7.

[0056]

The spiral ribs 8a, 8b, 8c include spiral ribs 8a, 8b, 8c

having lead angles @ of substantially 45 degrees or less,
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direction in which the spiral rib 8c extends to be perfectly parallel to the
flow direction of the air flow N', and to at least approach the parallel
direction is sufficient. [0055] As a result of investigative experimentation,
it is apparent that a suitable configuration is to set the maximum lead
whe r gjpigle-0coflthe Spirabdls 8atfiiie proximalend of the? votapy E6IBIMMPT td &S5
substantially 45 degrees, and for the lead angles 0z, 63 of the spiral ribs
can BpI8E%o betombless flah- Substanfiiy- 25 degrédstoiards: the distal © 2 -
ab fndvgjf the {%tary column 7. £0056] The s%ira}tl ribs 8a, 8b, t§43c:ti%clude spiral
' tibs'B4; 8b, 8¢ ﬁf\ﬁﬁ& lead’argles 0 ofsu Cs)ta{ﬁtﬁgﬁjy 45 ‘Yegreesor 2% i
23 whereby the lead angles 0 of substantially 45 degrees or less can
reduce the air resistance applied to the spiral ribs 8a, 8b, 8c when the
rqtary;eglumn 7 is rotated about the rotary body 5. [0057] Furthermore,
when the lead angles 0 of the spiral ribs 8a, 8b, 8c are large, although the
air flov.eermpenent.¥ parallel todhe axis;ofdhe rotary ealinup7 iRcreases
when the rotary column 7 is rotated about the axis thereof, the air
8a, fesistance applied te:the=Spirahuibls 8a, 8ba 8¢ intreases;rand thecamount
of energy consumed to rotate the rotary column 7 about the axis thereof
varaijnceeades, t.be theamountofe rotary column 7 increases when the

body

rotary column 7 1s rotated about the axis thereof, the air
resistance applied to the spiral ribs 8a, 8b, 8c increases,

and the amount of energy consumed to rotate the rotary column
7 about the axis thereof increases, i.e., the amouni of
electrical power consumed to drive the driving motor 18
increases. The lead angles ¢ of the spiral ribs 8a, 8b, 8¢ are
therefore preferabkly set to substantially 45 degreses or less.

[0058]

The three regions including the region D of the proximal
end of the rotary column 7, the region D ¢f the central
portion of the rotary column 7, and the region D; of the distal
end of the rotary column 7 are provided to the rotary column
7, and the lead angles & of the spiral ribs 8a, B8b, Bc are
each a constant lead angle 6 within the respective region D
thereof. Spiral ribs 8a, 8b, 8c each having a ditfferent
constant lead angle & for each region D of the rotary column 7
may thereby be formed when the Magnus-type wind power
generator 1 is manufactured, and manufacturing of the rotary

column 7 to which the spiral ribs 8a, 8b, 8c are provided is
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electrical power consumed to drive the driving motor 18 increases. The
lead angles 6 of the spiral ribs 8a, 8b, 8c are therefore preferably set to
substantially 45 degrees or less. [0058] The three regions including the
region D1 of the proximal end of the rotary column 7, the region D2 of the

facildentraf Portior bF e RstaRy colinii?, idhi e FBFioRD3 bF tHe distst endinto

of the rotary column 7 are provided to the rotari column 7, and the lead

EREeQrigled'd of tie §pirdl Tibs 8 8} BE aré ddch a constafitlead drige 052" ¢

within the respective region % thereof. Spiral ribs 8a, 8b, 8c each having
Obtalangiﬁe?esntwe(r:logr?stasrﬁ)t“lje:% aﬁ@ e 6 C'?greeaf(? rr%ge;%nlﬁ o\:f%%ec %otgfl;/@céﬁ%% 7

ang1dN@Y theraby be formed whe ”t%?%%t%” usstype wind power .generatar 1is, .,

manufactured, and manudfacturing of the rotary column 7 to which the
columspiral ribs 8a, 8b, Be are provided is 24 facilitated. Furthermore, by
dividing the rotary column 7 into three or more regions D, substantially
the same-effects can be obtained as when sp.i.ra]. ribs are formed in
which the lead angle 6 gradually changes through each region D of the
rétaby “column 7. Example 2 [0059] The spiral rib 8c' according to
Example 2 will next be described with reference to FIG. 8. The same
réfeteide-Symbalslafecused for cohstituent ElepiBnms that'ake the sdmelss

those_ described in the previousIEy described example, and no
described with reference to FIG. 8. The same reference svymbols

are used for constituent elements that are the same as those
described in the previously described example, and no
redundant descriptions will be given. FIG. 8 is an enlarged
sectional view showing the spiral rib 8¢' in Example 2. The
upper side on the paper surface in the spiral rib 8c¢' shown in
FIG. 8 will be described hereinafter as the upper end {(distal
end) of the spiral rip 8c'.

0060}

As shown in FIG. 8, when the spiral rib 8c' in Example 2
is provided to the external peripheral surface 7' of the
rotary column 7, a base member 25 formed by polvethylene foam
or another elastic flexible member is first fixed to the
external peripheral surface 7' of the rotary column 7 by an
adhesive. The base member 25 is substantially in the form of a
sponge (porous body) whose interior i1s porous. 1In the present
example, polvethylene foam is used as the material of the base
mempber 25, but urethane foam or another material may also be

used. Furthermore, the base member 25 of the present
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redundant descriptions will be given. FIG. 8 is an enlarged sectiona' view
showing the spiral rib 8c' in Example 2. The upper side on the paper
surface in the spiral rib 8¢’ shown in FIG. 8 will be described hereinafter
as the upper end (distal end) of the spiral rib 8c'. [0060] As shown in FIG.

embog Njien the spiral /ib8e' iFERampies? iis prdided ftothelextermatary

. peripheral surface 7' of the rotary column 7, a base member 25 formed by

colungylyethylene foam or another elastic flexible member is first fixed to the
eg(éegrg?g peripheral surface 7' of the rotary column 7 by an adhesive. The
base member 25 is substantially in the form of a sponge (porous body)

whose jferior s parous, ln.the present example, ;Dg%ﬁt@fle@% foamds

used as the material of the base member 25, but urethane foam or
membnotherynaterial may.also berused. Futhermore, thepasednember2pof ;s

the present 25 embodiment is at least more elastic than the rigid rotary
subscoltma 71 {0061} the eompressionstress {deformation 25%)wfthe base

member 25 of the spiral rib Be' used in the present example is
- compisubstamtially abeut 140 kPa. bisssuffierentif the comprbssiepstressiofb Sc'

the base member 25 of the spiral rib 8c' is within the range of
LS wsbstantiafly 20°kPa orhighérand subslantidfly 566 kpa driewer. and
substam el Ty 800 S R e n e PSS S AT ye refers
"compression stress" in the present example refers to the
stress that occurs within the member as resistance when the
member is subijected to a compressing lcad.

[(0062]

The apparent density of the base member 25 of the spiral
rib 8c¢' used in the present example is substantially 65 kg/m’.
It is sufficient 1f the apparent density of the tase member 25
of the spiral rib 8c' is within the range of substantially 25
kg/m® or higher and substantially 250 kg/m’ or lower.

[0063]

An acrylic urethane resin coating material having
elasticity and moisture resistance is applied so as to
continucously cover the base member 25 of the spiral rib 8¢’
and the external peripheral surface 7' of the rotary column 7,
and a coating 26 as a surface material is formed on the entire
surface of the spiral rib 8¢’ and the rotary column 7.

Furthermore, the elasticity {(extension coefficient} of the

coating material used in the present example is substantially
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stress that occurs within the member as resistance when the member is
subjected to a compressing load. [0062] The apparent density of the base
member 25 of the spiral rib 8c' used in the present example is
substantially 65 kg/m3. It is sufficient if the apparent density of the base

abouimdmer 25 'of tie §pirdl HbIEE is withimtheTarge oF sliystantial2scat 1ng

kg/m3 or higher and substantially 250 kg/m3.or lower. [0063] An acrylic
RIS s Rl dh et A s Bl N Lo

subs %ﬁ‘gg 'ég% §° asdo o%oa?%%%ﬁgﬁlyaﬁocy eL the. 97 S maeﬂ?;:rﬁ?o%f%thS SPRer

the extern eral surface 7" of the rotary column 7, ‘and

Furt 1B=C0RfNg 26 as asurface material isformed onthg entire surface of the
spiral rib Be' and the rotary column 7. Furthermore, the elasticity

used (extensian coefficient) ofither goating matgrial dised in thepresentut a
example is substantially 26 about 320%. It is sufficient if the elasticity of

vinylhecoatings matetial ased i thelpresent examiple iswithimtheaangeof, a
substantially 10% or higher and substantially 1000% or lower.

£ lucruftheimore,adni acrylice ifsthane résin €bating: iratériad i$ used® foffdc -
the coating 26 in the present example, but a vinyl coating material, a
silicbhé resin coating material, a fluororesin coating material, or the like

gy aleg be ysed,[0064] Ag shown,in FIG, 8, the pia) b 8¢ flexes 30 1
upper end part thereof tilts downstream of the spiral rib 8c!'
when the relatively high-speed air flow N' strikes the rotary
column 7. The spiral rib 8c' flexed by the alr flow N' is
returned to the original shape by the elasticity of the base
member 25 and the centrifugal force due fto rotation of the

rotary column 7.

[0065]

The spiral rib Bc' is thus easily flexed by the air flow
N' at a high wind speed, and there is therefore no risk of the
rotary column 7 being excessively rotated by the high-speed
air flow N' against the spiral rib €c' on the lift-generating
side of the rotary column 7, which becomes a tailwind with
respect to the spiral rib 8c¢', and a loacd being placed on the
driving motor 18, or of the rotation of the rotary column 7
being resisted by a high-speed air flow N' against the spiral
rib 8¢' on the non-lift-generating side of the retary column
7, which becomes a headwind with respect to the spiral rib

Bc'.
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upper end part thereof tilts downstream of the spiral rib 8¢’ when the
relatively high-speed air flow N' strikes the rotary column 7. The spiral rib

Be' flexed by the air flow N' is returned to the original shape by the

elasticity of the base member 25 and the centrifugal force due to rotation

of thé obtary column 7. [0065] The spiral rib 8c' is thus easily flexed by

the air flow N'at a high wind speed, and there is therefore no risk of the
rtéfy EBiumart 7 betn @)’(Cé%%i\%k? rotated By theigh-speét Zair fiof - D¢
agains th(;:-1 sgirzil rib 8¢’ on th lIig;t}-i%%newrlz%ting side 0[{) e rotargec%utmn 7

LOLELihicR betbmes dtafiving wit respect toetﬂe%EﬁgFrl ¢, an a1oatljvely

highwb%%%e'agﬁg_of‘ﬂ@ﬁ ﬁ“i"ig% @%ﬁ%ﬁ&?i%%‘c_@ rQF?éioﬂé?Hh%é‘?{éEYatiing

column 7 being resisted by a high-speed air flow N' against the spiral rib

s1de 8¢ron the ngn-ift-generating side atthedotary column, 7 which hegemes
a headwind with respect to the spiral rib 8c'. 27 [0066] The spiral rib 8c'

ma ke @nithegesslif-generating iside: of therotany coliman H1is gasilyrflexedkwbanthe
struck by a relatively high-speed air flow N' in comparison to the

exte liftagenerating sidel ofthe ratary Columin 7 Adoptirg suche dwonfigurationugh
makes it possible to effectively generate an air flow F on the external

the pefiphéraidarfagé 726f theotery colunii ¥ thiotighd tHestise e thessipiral o f

rib 8¢’ on the lift-generating side of )
the rotary column 7, which is not as easily flexed as the non-

lift-generating side, while reducing The air resistance
applied to the spiral rib 8c' on the non-lift-generating side
of the rotary column 7.

Example 3

[oce7]

The spiral rib 8c¢'' according to Example 3 will next be
describved with reference to FIG. 9. The same reference symbols
are used for constituent elements that are the same as those
described in the previously described examples, and no
redundant descriptiong will be given. FIG. 9 is an enlargesd
secticnal view showing the spiral rib 8c'' in Example 3. The
upper side on the paper surface in the spiral rib B8c¢'' shown
in PIG. 9 will be described hereinafter as the upper end
(distal end) of the spiral rib 8c''.

[6068]

Zs shown in FIG. 9, when the spiral rib 8c¢'' in Example 3
is provided to the regicn D3 of the distal end of the rotary

column 7, a first base member 27 formed by polycarbonate or
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the rotary column 7, which is not as easily flexed as the non-
lift-generating side, while reducing the air resistance applied to the spiral
rib 8c' on the non-lift-generating side of the rotary column 7. Example 3
[0067] The spiral rib 8c" according to Example 3 will next be described
anotiyith refdrehte 4o FIGL 9. The safecreferenee symbals: aré Used ferirst
constituent elements that are the same as those described in the

attagpsirolisly deSchbed BRamplss AR8 o™ redUntiamt Bescriptionshifil Hatary
FIG.9|S enlarged sectional Wshowm the spiral rib 8c" i
coLufa bl i IR Bde oo e A Seaek T et ibgtec by
hown_in EIG, 9 will. be descri einafter as the upper distal, .
s L ol T B0 [ooRE] T T i S e S s
flexgﬁlg‘ Example 3 Jisprayded {o the regien DéoQH@% distal end-etthe of tne

rotary column 7, a first base member 27 formed by polycarbonate or 28
£1rsanpther relatively rigid synthetic sesin material is first attached to the
external peripheral surface 7' of the rotary column 7 by an adhesive. A
sécarid?base member 28 formed by a substantially spongiform
polyethylene foam or other elastic flexible member is also fixed to the
convexiénd slifdce of tHe firstibase membef 27 bylan Adhesive [0069) <

proximal end bonded to the rotary column 7 is formed by the
rigid first base member 27, and the upper end c¢f the spiral
rib 8c¢c'' is formed by the elastic second base member 28.

(007071

Furthermore, an acrylic urethane resin coating material
having elasticity and moisture resistance is applied so as to
continuously cover the first base member 27 and second base
menber of the spiral rib 8c¢'', and the external peripheral
surface 7' of the rotary coiumn 7, and a ceoating 26 (surface
material} is formed on the entire surface of the spiral rib
8c'' and the rotary column 7.

Exampie 4

[0071]

The spiral rib 8c¢''' according to Example 4 will next be
describead with reference to FIG. 10. The same reference
symbols are used for constituent elements that are the same as
these described in the previously described examples, and no
redundant descriptions will ke given. FIG. 10 is a sectional

view showing the spiral ribs 8c''' in Example 4.



Specifically, in the spiral rib 8c" in Example 3, the proximal end bonded to
the rotary column 7 is formed by the rigid first base member 27, and the
upper end of the spiral rib 8c" is formed by the elastic second base
member 28. [0070] Furthermore, an acrylic urethane resin coating
malteriall having elasticity and moisture resistance is applied so as to
continuously cover the first base member 27 and second base member of
thé spirartib 88", ald-thé extdrisl Fétighetal” sGrfade 7 of the rétaryele <
column 7, and a coating 26 (surface materiacl?) is formed on the entire

ATe YE&of thie éé’iraflalr%“b BT RRA tRE rotary eslumih 7 B&mped 10671]

speci BESPIR)DSE " agcording to Bxample 4wl nex be desgribed with, ..

e o0
reference to FI e same reference sfljmbo S are use

gc 1 copgtitugntelements that are the sameps thase describedinthg o occurs
previously described examples, and no redundant descriptions will be

when gived. FiG 219 is-a seetional rviewcshowing the-spiral divs86ni rndExample i on
4. 29 [0072] As shown in FIG. 10, the spiral ribs 8c ... in Example 4 are

direstbstantialy:fin shaped as viewetkmfcross-section. Specifically, the
cross-sectional shape of the spiral ribs Sc' ' is formed so as to reduce the
alrtedistance that occurs when the rotary column 7 rotates in the

predetermined rotation . , .
In Example 4, the spiral rib 8c¢''™' is formed by

polycarbonate or ancother relatively rigilid synthetic resin
material throughout all the regions of the rotary column 7.
The spiral rib 8c''' may alsc be fabricated using a
lightweight alloy or other material having weather resistance
and durapility.

[0074]

Examples of the present inventicn were describsd above
using the drawings, but specific configurations are not
limited to these examples, and the present invention includes
modifications and additions within a scope not departing from
the essence of the present invention.

[0075]

For example, in Example 1, the lead angles &y, 5., &; of
The spiral ribs 8a, 8b, 8¢ are ceonstant lead angles 61, G, &3
in the regions D1, Dz, D3, respectiively, of the rotary column
7, but the present invention is not limited to this
configuration, and the lead angle & of a spiral rib provided

along the entire longitudinal direction of the rotary column 7
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direction about the axis thereof. [00731 In Example 4, the spiral rib 8c™ is
formed by polycarbonate or another relatively rigid synthetic resin
material throughout all the regions of the rotary column 7. The spiral rib
8c ... may also be fabricated using a lightweight alloy or other material
nay pavingiwesathep resistafice rand darabilifg (06741 Examplds ef the present
invention were described above using the drawings, but specific
end hnfigiratiohs are ARG fifflited tothése ekampres, &hd the present
inv(%l]'?ig includes modifications and additions within a scope not
départin% from the essence of the present invention. [0075] For example,

I Esemple.L e lead anales 51,62, 63.9f the,splral ivs B 8 Se e

y .80, 8
constant lead angles 61, 62, 63 In the regions , respectively, of

wexet@%g%a@u%gwyﬂtZa?%&mﬁd"gée%é”wﬂgk@éé”9&”@%%&5%@“%, but the

configuration, and the lead angle 6 of a spiral rib provided along the entire

1ead longitudinabgiregtionof the refary solumn 7,30 maysbe formed-saasta 5o
gradually decrease from the proximal end of the rotary column 7 to the

be wlistalrend:{0Q76]gEhe lead.argles 01:02,/63 of the spiralighs 8as8b, 8c
were also substantially 40 to 45 degrees in Example 1, but the

reo77]

In Example 1, the spiral ribs 8Ba, 8b, 8¢ were also formed
so that the protrusion length thereof was the same along the
longitudinal direction of the spiral ribs 8a, 8b, 8c, but the
protrusion length of the spiral ribs 8a, 8b, 8c may also
gradually increase from the proximal end near the rotary body
5 ¢f the rotary column 7 to the distal end of the rotary
column 7. Such a configuration makes it possible to
efficiently create an air flow F that includes an air flow
component V parallel to the axis cof the rotary column through
the use of the spiral rib B¢ having & large protrusion length
in the region D3 of the distal end of the rotary column 7,
which has a high peripheral velocity and experiences a large
amount of air flow.

[oc78]

In Example 2, after the base member 25 is bonded to the

external peripheral surface 7' of the rotary column 7, the

coating materlal is applied, and the coating 26 1s formed as

AN

surface material, but the surface material 1s not limited to

the coating 26. For example, after the base member 25 is
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lead angles 61, 02, 03 of the spiral ribs 8a, 8b, 8c may also be within the
range of substantially 30 to 55 degrees. [0077] In Example 1, the spiral
ribs 8a, 8b, 8c were also formed so that the protrusion length thereof was
the same along the longitudinal direction of the spiral ribs 8a, 8b, 8c, but
bondgre HsrotrliSiof IERgth7of the SpiraFlisl8& Bbf Betmay afsb gfaduaiy=ry
increase from the proximal end near the rotary body 5 of the rotary

columpiumn 716 the tistal rtofthe oty &SiumhE Sueh d Bodfigtitation

. makes it possible to _efficiently create an air flow F, that includes an air .
h Kx -3 ol a0 an . T i hrun } ,
s e il 1 1HE Bt ot I Pty Sl Wfod SR ° 103

and W§elihe spiralrib 8¢ haying a large protiusion,lengihy I the,region P3 of

the distal end of the rotary column 7,” which has a high péripheral velocity
surf 206 expedenceas aJlarge-amount of air flowe [0Q781 1arExample?, aftek |
the base member 25 is bonded to the external peripheral surface 7' of the
rotary column 7, the coatinganateriabisiappled; and the coating 26 is
formed as a surface material, but the surface material is not limited to the
coating’26. For example, after the base member 25 is 31 bonded to the
external peripheral surface 7' of the rotary column 7, the rotary column 7
mayEbé iHsered i atheath sShirkifg tibe fofrmee by matérial thats

) shrunk by heating, and by heating and shrimking the heat-shrinking tube,
;nveﬁ%gon can pe Tappiied from” large-scale wind power

generation te small-scale wind power generation for household
use, and contributes significantly to The wind power
generation industry. Furthermore, the movement efficiency of a
vehicle may also be enhanced by utilizing the Magnus-ifype
Lift-generating mechanism of the present invention in a rotocr

vessgel, rotor wvehicle, or the like.

L
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surface material may be formed by the heat-shrinking tube. INDUSTRIAL
APPLICABILITY [0079] The Magnus-type wind power generator of the
present invention can be applied from large-scale wind power generation
to small-scale wind power generation for household use, and contributes
significantly to the wind power gehération industry. Furthermore, the
movement efficiency of a vehicle may also be enhanced by utilizing the
Magrudiype uift-gEReratingmeefarismcotthe prasertitvehtibidn a rotor
vessel, rotor vehicle, or the 'Like. 32 CLAIMS 1. A Magnus-type wind
poWET GenFtBr- comprisingS A hbrizbhtal Fotary Shiaft-for ransfitting &
for éota%ignator%ldq%gjo a power j(Largleratinghmecfggﬂnjsrn' gnd a required number
Lordy rotary columns égrranged in guglsﬁanﬁé’lﬁl tadlial fashion from the

horizonial ratary. shaft. wherein the totary calumns rotate, about axes of

the rotary columns, whereby said hoérizontal. rotary shaft’is rotated by
subsMagnusilift that geeurs due-todnteraction-efwind power with retation ofn - rt ;

the rotary columns, and said power generating mechanism is driven; said
wherdMagnus-type wind power generator characterized in that an external

peripheral surface of said rotary columns has a structure in which a spiral

ribfformed i & convexishapeiste about axes of the rotary
columns, whereby said horizontal rotary shaft is rotated by
Magnus 1ift that occcurs due Lo interaction of wind power with
rectation of the rotary columns, and said power generating
mechanism is driven; sald Magnus-type wind power generator
characterized in that

an external peripheral surface of said rotary columns has
a structure in which a spiral rik formed in a convex shapse is
provided, and a flow compconent of air at least parallel to the
axes of the rotary columns is generated on the external
peripheral surfaces of sald rotary columns by the spiral ribs;
and

sald spiral ribs are formed so That a lead angle of the
spiral ribs is smaller at a distal end of said rotary columns
than at a proximal end of said rotary columns nesar said
horizontal rotary shaft.

2. The Magnus-type wind power generator according to
claim 1, characterized in that a maximum lead angle of the

gpiral ribs at the proximal ends of said rotary columns isg

substantially 45 degrees, and the lead angle of the spiral
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provided, and a flow component of air at least parallel to the axes of the
rotary columns is generated on the external peripheral surfaces of said
rotary columns by the spiral ribs; and said spiral ribs are formed so that a
lead angle of the spiral ribs is smaller at a distal end of said rotary

ribs cokmpmes than abalprexinidl endofisaid:rotaylcolurhs tiear saigl towards
horizontal rotary shaft. 2. The Magnus-type wind power generator

the Q@tesrilingto! ¢ldim iSeharactdrized ifthaid faximum lead angle of the
S[éiral ribs at the proximal ends of said rotary columns is substantially 45
d

greess dNa4nE Tead Aiglé ot the Spital 35 7b5 Hetfedsestbleddthan
. substantially 45 degrees towards the distal ends of said rotary calumns.
a2 L8 PR WA boor dorehiier AEcch e - LML Gr 2
inc1EhRasterized in that atlgastwo.regions &9&’%@&%8&%&8{‘9 reQLe.,
of the rotary columns and a distal-end region of the rotary columns are
d1ist Rrovded ta-saidnrotaryreolumpsand the lead angles ofsajd spifaklips: 51 ¢
are each a constant lead angle within each said region. 4. The
rotaMagnusdyipe winchpowet generatanadteording teaclaing3; eharactesized:in

that at least three regions including a proximal-end region of the rotary
eachcelumnsy ‘aa téntralregionddfethe rotary: columins; abd ardigtalvend region
of the rotary columns are provided to said rotary columns. 34
4. The Magnus-type wind power generator according to
claim 3, characterized in that at least three regions
including a proximal-end region of the rotary columns, a

central region of the rotary columns, and a distal-end region

of the rotary cclumns are previded to said rotary ceclumns.



