Specification Rotary Mechani sm Technical Field

[ 0001] The present invention relates to a rotating
mechani sm constituting a rotational body structure in
an electrical generator, notor or the |ike and nore
particularly to a rotating mnechanismof the type
which has a vertically extending rotary shaft.

Background Art [0002] §5 ODe; exapple of such a
rotating nmechanism an e?ectronagnetic rotating

machi ne wth a nmagnet rotor has been proposed (for
exanpl e, see Patent Docunent 1). [0003] Here, such
Rootat/i Ngchagiam sm has various bearings which journa
the rotary shaft and the rotating nmechani sm
performance depends on the |evel of rotation

resi stance. Hence, it is necessary to mnimze the
Teghaticen Fésilst ance to inprove the perfornmance or
efficiency as a rotating nechanism For this purpose,
[BP8¥Isi on of a mechani sm which encourages or assists
rotation is considered desirable. However, if

rot at TeR BregRatr drweintd orecivlftsys | 50 eacuotagédg mpchanism

su EL¥ing an electric current, etc. fromoutside, the
CPHE tUEABHgy® weaFatiARrtadedibnFyruet ogerin han electrical

efficiency of the 1 roxatin% mechani sm [OOO4L
generator, ‘'motor or the like and more particularly to a rotating

mechanism of the type which has a vertically extending rotary

shaft.

Background Art
[0002]

As one example of such a rotating mechanism, an
electromagnetic rotating machine with a magnet rotor has been
proposed (for example, see Patent Document 1).

[0003]

Here, such rotating mechanism has various bearings which
journal the rotary shaft and the rotating mechanism performance
depends on the level of rotation resistance. Hence, it 1is
necessary to minimize the rotation resistance to improve the
performance or efficiency as a rotating mechanism.

For this purpose, provision of a mechanism which
encourages or assists rotation is considered desirable.
However, if rotation of the rotating mechanism is encouraged
by supplying an electric current, etc. from cutside, the input

energy would increase, only to lower the efficiency of the
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In Patent Docunent 1 referred to above, the object is
to obtain a DC notor or DC generator which does not
use a comutator, a brush and a position sensor and
causes no rib torque nor rib voltage but not to
contribute to inprovenment in rotating nechanism
efficiency. Patent Docunent 1: JP-A No. 2000-197327

rbtaek a§ume-AEntiBE .| nvention Problemto be Sol ved by
the Invention [0005] The present invention has been

(pooppsed in view of the above problem of the prior
art and is intended to provide a rotating nechani sm
whi chIhasattevte Mbdlingdht af aleifefrreld tel ePeve, dRaSHTaL is to
Sol ving the Problem [0006] A rotating nmechani sm
chtabndi DG nictdiher@@gentranvenihinch dogsahel acked czethutator,
by conprising: a fixed nenber (1) having a bearing
a(bsusignd & metsdryi areseasof2 pnidnchudengna T argrglaftor rib
(21) journalled by the bearing and a di sk nenber (22)
Vplb@gaecbutonnphe ot geptyhbiite &£l ampiriovemehtcoih s rotating
% whi ch are nounted on the fixed nmenber (1) and
narhange® affieganay-intervals on a circle centered on
the rotary shaft (21) ; and a first gernanent magnet

P%ﬁ?”ﬁo@ﬁ?@ﬁeﬁﬁ LheTBr3kNRenBAPO(25Y32Fher ei n first

per manent magnets (4) are arranged at regul ar
intervals on a circle centered on the rotary shaft

d d.to f 2 th I's (3) (C 1
D} 59 ke T BE TS SUPBFerol e that the coll (3) be

PpsgféﬁaESdbgySolved by the Invention
[0005]

The present invention has been proposed in view of the
above problem of the prior art and is intended to provide a

rotating mechanism which has a very high rotaticn efficiency.

Means for Solving the Problem
[0006]

A rotating mechanism according to the present invention
is characterized by comprising: a fixed member (1) having a
bearing (16, 18); a rotary member (2) including a rotary shaft
(21) journalled by the bearing and a disk member (22) provided
on the rotary shaft; a plurality of coils (3) which are mounted
on the fixed member (1) and arranged at regular intervals on
a circle centered on the rotary shaft (21); and a first permanent
magnet (4) mounted on the disk member (22), wherein first
permanent magnets (4} are arranged at regular intervals on a

circle centered on the rotary shaft (21) and arranged to face
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a core menber of nonmagnetic material (for exanple,
stainless steel) and a nenber of nagnetic nmateri al
(for exanple, iron disk or iron plate) be |ocated on
its end face away fromits end face opposite to the
first permanent magnet (4) (Claim2). [0008] It is
preferable that a plurality of arm nmenbers (24) be

thet £89150 (he (Bhgkypgyber (22), a second pernanent
magnet (5) be held on the tip of the arm nenber (24)

[byoa]first magnet holding nenber (24h), a third
per manent magnet (6) be provided radially outside the

arm regbe) 24k phedBrabta Ghat hod cxad ML dehstrated by
the third permanent magnet (6) be held by a second

a negre tndnibett ngf  menkRmdtlihnat i la (fRRUkXaWP1EQr e@ainless
be generated when the second pernmanent magnet (5)

sheekls dnd a wemeet icdnmafneot atmatrex )1 f(fom erampbd] timh disk
in which the second permanent magnet (5) is in the

O gt Plede ebentdcat gbgsint ios aesdtffecd hiway peomaientend face
magnet (6) (condition in which the second permanent

opRemte stanehe hEirfat rderpanaahenagnagnét) 6 (§leion2bi.ne
24lc). Here, it is preferable that the nunber of such

(99984  permanent magnets (6) be larger than the nunber
of such,arn1§gpnbers 24%. [0009] It is preferable
that tthe S B Retaf gl Wedbeky (2B Hra Bethegs R4) be
non net.i.c terial (for, _exanple, alum num or

EATERTIRS i G ST h e e corfd SEEPREN BRETRAGHS: TRgRet (5)

f:0 n_ope re%§&$4qg% whi,.c 1o radi ation , :

SPLOL T SR8 S0 LD MY B8 B P roraing
HEL t e : #ﬁg C n% an haol di n .
mrren%gr: (IhI)H) gggﬂlrr%g 3 %ul@eélﬁte?ﬂla n%gt é?f &€ PF&F"l%Ed radially
OB &he arm member (24) in an area of the fixed member (1),
the third permanent magnet (6) be held by a second magnet holding
member (1lh), and a repulsive force be generated when the second
permanent magnet (5} moves in a direction of rotation (R) from
a condition in which the second permanent magnet (5) is in the
same circumferential position as the third permanent magnet (6)
(condition in which the second permanent magnet 5 and the third
permanent magnet 6 are on line 24Lc).

Here, it is preferable that the number of such third
permanent magnets (6) be larger than the number of such arm
members (24) .

[0009]

It is preferable that the first magnet holding member (24h)

be made of nonmagnetic material (for example, aluminum or

plastic) and surround the second permanent magnet (5) and form

an open area (240h) which allows radiation of lines of magnetic




ni ckel chronme steel) and surround the third pernmanent
magnet (6) and form an open area (110h) which all ows
radi ation of lines of magnetic force fromthe third
per manent magnet (6), and when the open area (240h)
of the first magnet hol di'ng nmenber (24h) and the open
area (110h) of the second magnet hol di ng nenber (I1h)

£80cB0f rb@Cen&asdc Ot D e rdith dRONRId fed ngﬁ!ﬂ,ﬁ Ht ogée%%i(h% magnet

bet ween the second pernmanent magret (5

h@Eﬁﬂﬁﬁ edmbdBgnah)( Be kade Wiehabhet9BeRa e £8a{ 24 example,
and the open area (lI10h) face éach other, nagnetic

niepsl sthrorecHtebe) Waal thersaaandhePehi®AepbriBARBEt magnet
(5) and the third permanent magnet (6) (Clam 4).

(6 DG fotrmi an ppafreaakke (1 heh) ardiH kh1pesMBaeDAt 18ENEE 1ines
(8) be nounted on a |ower surface of the di sk nenber

of 28gnet fa fiidrcepéromnelné traigne pehankatphaghded(®n, tdirl when
fixed menber (1) in an area below the fourth
therepermremgiit 0H8)of aiee tfherst halgnete hoiddmy megbetr (24h)
(9) be arranged to face the fourth permanent nmagnet
angd)thpdopenhayeat hel8hhecporhei egcandt maghetr helding member
er manent magnet (8) (Claimb5). Here, it is '
(f)%lé} ef@bRett face: kadto Rt pertmmrgnabifeintegichion occur
bnnunted on the | ower surface of the disk nmenber (22)
Dyveen 4he APESEdsPRERARERE TRENSR dyP) aRd the thjimdpermanent
er manent et 9) be mounted on the fixed nenber
mfﬁquye'by(ﬁg E@%%%%%?nﬁﬁ% g% 0P 13RA theoeran axes {110h)
eferable that the fjxed _nenber (1) be c rised, .4
R R R T antegaas s PR  Bheh Prdie PERySRAI Epe second
p@ftﬁaﬁ&gﬁlln‘?‘a{gnet (5) and the third permanent magnet (6) (Claim
4) .
[0010Q]

It is preferable that a fourth permanent magnet (8) be
mounted on a lower surface of the disk member (22), a fifth
permanent magnet (9) be provided on the fixed member (1) in an
area below the fourth permanent magnet (8), and the fifth
permanent magnet {9) be arranged to face the fourth permanent
magnet (8) and to have the same polarity as the fourth permanent
magnet (8) (Claim 5).

Here, it is preferable that the fourth permanent magnet
(8) be mounted on the lower surface of the disk member (22) by
a stainless steel fitting (stay) and the fifth permanent magnet
(9) be mounted on the fixed member (1) by a stainless steel fitting
(stay) .

[0011]

It is preferable that the fixed member (1) be comprised




pol ygonal annular or circular, and a connecting nenber
(11b) which connects the upper frame (11) and the

| oner frane (13). Effects of the Invention [0012] In
t he above rotating nmechanism since it includes plura
coils (3) arranged at regular intervals on a
circunference on the fixed nenber (1) and plura

offl & ﬁtuﬁﬁme W@qgehﬁd(é)lovség'f&%n{ehq 189i Jvﬁl&ﬁ)aﬂg regular

the rotary nmenber when the rotational body

pblybohsll behahed *é)t_ idicaR e 0 Hridot| trﬂé?:ﬁ)er (11b)
an I nduced current is generated in the coil ( in

whdebr danaectw theFLppeRyEsahef (1DpNghd Utige Tiheed nEtioed (13) .
current generated 1n the coil (3) works to rotate the
first permanent magnet (4) in the sanme direction as
when it was initially rotated. In other words, once

Effiectet atfi ahal Ibodntizn has been rotated, for
exanple, by a notor, then an induced current is
[§épddated in the coil (3) and on the principle of
so-called "Aragon,s disk," it works to encourage
r ot at F@ntlaﬁ aev e 50RRE6REI MeWorryi sn haraine assim¢hgdes plural
very gh rotation efficiency, [0013] If the coi

093)1?3 PENRFFARERILIT ar e bafehbler T vl 8 yh i gHigiqunference on

terial exa stajnl ess_steel) and a nenber

tga %& g”k?”mﬁrer(ﬁl S PLurRb| EITBEoRegMEREFE MagRets (4)

ate) d gn.its end fac m end

R NN v FefRberimamat (hhg Sten(ﬁssxe zotational

2 nber gne nat er i

bbRYend) {1t Rel o %‘h%??% We?oelg‘é%%%aerasatnoﬁ%ea fifpration,

aﬁ3ln8{19]e8' égri‘% E 7k &rllllstl{l]?cu :g.; @mﬁg%%éo%dance

mat er | steel 1 n par magnet
wﬁtﬁlngﬁQHSEEylgfﬁsﬁénd rule. The induced current generated
in the coil (3} works to rotate the first permanent magnet (4)
in the same direction as when it was initially rotated.

In other words, once the rotational body (2) has been
rotated, for example, by a motor, then an induced current is
generated in the coil (3) and on the principle of so-called
"Aragon’s disk,” it works to encourage rotation of the rotaticnal
body, thereby assuring a very high rotation efficiency.
[0013]

If the coil (3)is penetrated by a core member of
nonmagnetic material (for example, stainless steel) and a member
of magnetic material (for example, iron digk or iron plate) is
located on its end face away from its end face opposite to the
first permanent magnet (4) (Claim 2), the member of magnetic
material intensifies the magnetic field generated in the coil

(3) and also if the core member is made of nonmagnetic material,

5



t hrough the core nenber and thus a magnetic field is
properly generated fromthe coil (3). In addition,

since the core nenber is a nonnagnetic material, it
is not attracted by the first permanent nagnet (4) ,
whi ch prevents the rotational body from bei ng braked.
Here, since the nenber of nagnetic nmaterial is away

sf:"a@?l‘l%g% iLst 1P éﬁg%ﬁﬁ.a@ggﬁa}g{@tié Eiieidﬁét?]%%rnle)( passes

i kely to be attracted by the 1 permane
thdbughOLhd] cbPet REMBEESEAY +RYEN | nééi@lfﬁéﬁdE¥§2§r0perly

menbers (24) are provided, a second pernmanent magn

géhpraseleltéonn thee cddip qfs) .the arm nmember (24) by a
first magnet hol di ng menber (24h), a third permanent
magnetin( @ddis imVi defcé adinal | yotal!t fmefBel-hei A ) nonmagnetic
menber (24) in an area of the fixed nenber (1), and
mehertbil; dit fer mabettmagned bi6yhé § iheltdpbymansacanggnet (4),
magnet hol ding menber (Il1h) (Caim3, Caimi4),
whaghebrevespsl $hen ro¢atsematlhdsic dixbm ferianentaked, Here,
magnet (5) and the third permanent nmagnet (6) rotates
SLRECakAenBapeer( 24) magoesdds mateorigde itso amay dirskn the first
menber (22). As a consequence, rotation is encouraged
PRIFPABERCSTRBNGT 0f4) Ukl drt 1esemlokiedivdee be atithercted by the
words, if action nmade by the coil (3) and the first
f hEPhaRerPeReghelaPBELti d4¢0onsi dered main action, the
[ﬁg %Ed per manent magnet (5) and the third pernmanent
5 t (6) work to increase the action. [0015] If a

ourt b RS PRl (00,00 LS LU L RSSATS B) are
p98§EaQ§Pta gecond permanent magnet (5) is held on the tip of
the arm member (24) by a first magnet holding member (24h), a
third permanent magnet (6) is provided radially cutside the arm
member (24) in an area of the fixed member (1), and the third
permanent magnet (6) is held by a second magnet holding member
(L1h) (Claim 3, Claim 4), magnetic repulsion between the second
permanent magnet (5) and the third permanent magnet (6) rotates
the arm member (24) and adds a torque to the disk member (22).
As a consequence, rotation is encouraged without supply of
current from outside.

In other words, if action made by the coil (3) and the first
permanent magnet (4) is considered main action, the second
permanent magnet (5) and the third permanent magnet (6) work
to increase the action.

[0015]
If a fourth permanent magnet (8) on the rotary side and

a fifth permanent magnet (9) are provided, the fifth permanent
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magnet (9) is located to face the fourth pernmanent
magnet (8) and its face opposite to the fourth
per mmnent magnet (8) has the same polarity as the
fourth permanent nagnet (8) so as for the fourth
per manent magnet (8) on the rotary side and the fifth
per manent magnet (9) on the fixed side to repel each
ai gpget ePid S t
R en( heghorarra rg) gt ot Lot O eI, magmes (o)

afBTbek @%Eet%F%b%ﬁ%éfE%ﬂk%ﬁefHu&%gl?Eg@%heﬁklhm. efﬁ(a) has

consequence, e thrust exerted on 1 xed ne
thd) SQMegﬁ@lagiayyamﬁ@rfo(u%)crp%@rhﬁnre%@uasgneltow) 18 as for
zero an friction caused by the thrust can be reduced
thkofeut ©h R nandr0d@pnBy ¢oNumthg abtaiPesiaowad the fifth
structures and their actions, friction in rotation of
pelreanenharyagmabe9)(2h tise Fédaedeti dd aserepol 2aich atlef (Claim
rotating mechanismwth a very high rotation
5¢f fiagreeicic repubsabndeet & Themeatneerar sagnatehs, 9) works
present invention, plural coils are arranged like a
spi 31y Wt whed ot het avymenhsrsr f@nehe Teeatetf 1E8) thantixéerd member
fifth permanent magnet (9), ring arrays of coils are
(¥értically spaced, the polarities of the vertically
spaced arrays of coils are so determned as to
gener3f e £IERAGHVER i Ehrawd prerirdarn e f issid sember
{th their open ends u nd down are_|ocated between
(b By cBfipy - SRaTu SR ebs (BF Srloriok Soauies (g% L6 Zero and
enerate el ectric wer 00181 The el ectri.c power
FOEREr BnofehgtnbYaFReC GPEYEs: FanhBrudencrte I10R8 tandero-

[bST@ﬁ arrays of magnets can drive, for exanple,

By combining all the above structures and their actions,
friction in rotation of the rotary member (2) is reduced clcse
tc zero and a rotating mechanism with a very high rotation
efficiency is obtained.

[0017]

Furthermore, in the present invention, plural coils are
arranged like a ring between the fourth permanent magnet (8)
and the fifth permanent magnet (92), ring arrays of coils are
vertically spaced, the polarities of the wvertically spaced
arrays of coils are so determined as to generate a repulsive
force, and plural air core coils with their open ends up and
down are located between vertically spaced arrays of magnets
in order to generate electric power.

[0018]
The electric power generated by the air core coils between

the upper and lower arrays of magnets can drive, for example,
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7 a notor nmounted on the top of the disk nenber (22)
O the electric power generated by the air core coils
can drive, for exanple, a notor provided to rotate
the di sk nmenber (22) only. [0019] Here, the "notor
provided to rotate the disk nmenber (22) only" is

connected to the disk nenber (22) through a gear or
abebtoanehdubitad tord Scipossih! 8¢ f pf .t Re _di sk _nenber (22)
to rotate even when the:$o§£r§£§hgﬁﬁg( °& ng2) -~ Or the

eteabettegoweragéhé¥hPgq @%ﬁ@'awgc;breé L cgaﬁjgm?é:iivse, for

generated by rotating the arrays coils arr
ekakple| ngmdtagetdieividdd ¢ ' Lt
al so possi bl e tghfﬁtate oﬁfgogﬁgEdgﬁgq%%ﬁééﬁg?gﬁﬁ (22) only.
[Widbut rotating the rotary shaft (21). [0020] Here,
if the disk nenber (22) is so structured as to be
abl e Hare ottdte “meitatri pebyidietiht besPeste tithd 8 JIOMRIber (22)
shaft (21), the disk nenber (22) can be rotated nore
oR¥Y'ecis \@lynwtédxmgtheh@ismtmembsbaﬂnz(Z&Mraﬁgh a gear or
letting a thrust bearing provided there bear the
D&k shughit di s ogmatiele (22) thR0A24k demissldi (320Nro rotate
regar.di ng .t he upper and | ower ring arrays of mnagnets,
eTﬁﬁ%W@ﬁq1 heh&atewet shafdy (@fl)nmdgneps andnsoueti ng the@riving
sdipper ah%g¥'o£ magnets on the di sk menber (22), the
sk medt&r S192yTtaPBeT L8 Aantunt ek byl shwat ey weenarrays
s _of _the s olarity. Al so, as described above,
Oﬂg?égiﬁ %r%%%%?gge%egﬁlngar@%ﬁfé&?r Withethe dicd membels(22) ,
(22).. In this case,

L BB L e TR (g e TS e
rotating the rotary shaft (21).
[0020]

Here, if the disk member {22) is so structured as to be
able to rotate relatively with respect to the rotary shaft (21),
the disk member (22) can be rotated more effectively by fixing
the rotary shaft (21) and letting a thrust bearing provided there
bear the weight of the disk member (22) .

[0021]

In addition, regarding the upper and lower ring arrays of
magnets, by fixing the lower array of magnets and mounting the
upper array of magnets on the disk member (22), the disk member
(22) can be floated by repulsion between poles of the same
polarity. Also, as described above, electric power can be
generated in the air core coils by rotation of the disk member
(22) .

In this case, rotation of the disk member (22) enhances

the effect achieved by a magnetic force.
8




the effect achieved by a magnetic force. 8 Best Mde
for Carrying out the Invention [00221 Next,

enbodi ments of the present invention will be

described referring to the acconmpanyi ng draw ngs.
First, a rotating nmechanism 100 as a first enbodi nent
(enmbodinent) will be described referring to Figs. 1 to

Bkl M2 3L T00508 RRUTRENAN/DG ik, whol © of whi ch

IS represente réference nuneral 100 in Figs. 1
[@pd23, includes a fixed nmenber 1, a rotary nmenber 2,
a plurality of coils 3 nounted on the fixed nenber 1,

and anpkur al éfo@iméht St J¥er FRECPro@gnet S ndei@Udinedwill be
on the rotary nenber 2. [0024) The fixed nenber 11 is

dasthibed ay€eed sy et Whe iakdiipdhyidl Wxeridgame 11,

a mddle frane 12 and a |l ower frame 13 are stacked

t hr oughrestghtt cweedirighgnerddher sm 1100 wathasfdees igmbodiment
the wvertical direction (see Fig. 2). Specifically,
(embodppentyr anid 11bel slefsomibedagedmerring to Figs., 1 to 11,
equi | ateral -octagonal structure assenbl ed by

[86RAécti ng ends of eight nenbers 1la with the sane
cross-sectional profile  (groove type cross section)

t hr ougRetFRE Fohie ASdgHETheE §e 1wl we‘iawhngh 1&7 represented
00251 Al though not clearly shown in Fig
ol KR - BB es08 RS BLgR- domiddr b%cm%e%@péixed member
f agre%%%g{agggpgggfaégﬁéﬁggi}Egzqf go:&s 3|rr?o1.Ir?trer$ona§he fixed
member 1, and a plurality of first permanent magnets 4 mounted
on the rotary member 2.
[0024]

The fixed member 11 is a three-layered structure in which
an upper frame 11, a middle frame 12 and a lower frame 13 are
stacked through eight connecting members 11b with spaces in the
vertical direction (see Fig. 2}.

Specifically, the upper frame 11 is formed as an
equilateral-octagonal structure assembled by connecting ends
of eight members 1lla with the same cross-sectional profile
(groove type cross gsection) through the connecting members 11b
(see Fig. 1).

[0025]

Although not clearly shown in Fig. 1, the middle frame 12
has the same contour as the upper frame 11 and, like the upper
frame 11, is formed as an eguilateral-octagonal structure
assembled by connecting ends of eight members 12a with the same

cross-sgsectional profile (groove type cross section) through the



assenbl ed by connecting ends of eight nenbers 12a with
the sane cross-sectional profile (groove type cross
section) through the 9 connecting nenbers |ib (see
Fig. 2). [0026] Although not clearly shown, the |ower
frame 13 has the sane contour as the upper franme 11
and is an equil ateral -octagonal structure assenbl ed

cWhhBcelaht mEﬁ]EQ%%Slﬂ%a (Wickh F3 9T @gve type cross

section which are larger than~the upper frane 11 and
[bbesimiddle frame 12 (in terns of size in the vertica
direction of Fig. 2) (see Fig. 2). [0027] In Fig. 1,

i n theluppeghidanelddrlyhendpPens Whidr 1r3HROVE hals/PBe same
cross section Ila, Ila on the left and right in the

cbngoue aareheommest efirans 1EidHDriced e akeddl et agonal
running parallel to each other horizontally in the
stryotereThssemblbdanbthi eightt memivéreal 1y wiWhet greddve type
with respect to the center point O of the rotary
CheAbeseet {crnvkichfaretlarigny, thanchhesupbso fhameelt end the
point of the upper frame 11). [0028] In Fig. 1, in the
nydpee frame 12 (ithéaypperfneiberin| the vearidiadle dipsertion of
peam 1l1c-1 are connected by two beans |id running
Fhdrafl el(se8 Eagh 8dher vertically in Fig. 1 and the
[bgmel menber 1la-2 and the |ower beamllc-2 are
fihect ed by two beans Iid running parallel to each

others ekl ot L (e (L gue, (hereby (R0 e
t?‘BQV@roési kseectthieonuqqgr, E.E.gnc?n ]t]He ilrtl:ft and right in the figure
are connected and reinforced by two beams llc running parallel
toc each other horizontally in the figure. The two beams 11¢ are
vertically symmetrical with respect to the center point O of
the rotary member 2 (center of rotation, which is also the center

point of the upper frame 11).

[0028]

In Fig. 1, in the upper frame 11, the upper member 1lla-1
and the upper beam 1lc-1 are connected by two beams 11d running
parallel to each other vertically in Fig. 1 and the lower member
1lla-2 and the lower beam 11lc-2 are connected by two beams 11d
running parallel to each other vertically in the figure, thereby
reinforcing the whole upper frame 11.

[0029]

Although not clearly shown, like the upper frame 11, in

the middle frame 12, the members with a groove type cross section

12a, 12a on the left and right are connected and reinforced by
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the mddle frame 12, the nenbers with a groove type
cross section 12a, 12a on the left and right are
connected and reinforced by 10 two beanms 12c (see
Fig. 2) running parallel to each other horizontally
in Fig. 1. The two beans 12c are symmetrical wth
respect to the center point O of the mddle frane 12

£¥Wer tebld Y148 gge Iy [09)’30;'1.15 Qegﬁt}{aﬁ l'ki_ecit ggch cother

upper frane 11 escr| ed Tn

hbke zehddheyf ramei12, 1t he upper nenber 12a in Fig. 1
(which lieS in thé same position as the menber 1la-

i n Fi ghel}wan®ehts qg&?ﬁuhﬁaﬁyﬂﬁétff@éfhwhtﬁsrb@pbgﬁ to the
same position as the beamlic-1 in Fig. 1) are

ceannechednby ot wE beanmidkle (f&@heShQW)erﬁ:\M@aQUyr Umh Fig. 1.
parallel to each other vertically in Fig. 1) . And
[ehaclower nenber 12a (which lies in the sanme position
as the menber Ila-2 in Fig. 1) and the | ower beam 12c
(whi chuttksrinoréhe kboe pdsituppeas fhembeanl lliestiibed in
Fig. 1) are connected and reinforced by two beans 12d
refpereshewhy Fidi ch, l@ntmﬁumdddﬂetﬁr&m&ﬂiznluhe upper member
vertically in Fig ﬁ [0031] Referring to Fig. 2, the
1R3wep F ilﬁrrelléwhécho Aeedisn thise samsppesdtipacasothe member
base nmenber 14 in a way to lie over it and the outer
1?%%0%%% bdde2REnbBe URPeE hamt [1&c (Whichhéieatin the same
imof the |lower frame 13. A reinforcing nmenber. 14a is

PB?bwaaoas 7o RE3Beht @rl o Fhg - bla%@nﬁeﬁsepef&ed[lem:zqo beams
143 ol BupploihR YRRObLHIRI LS eclocpupported, ..,
igeﬁfa.lffl And the lower member 12a (which lies in the same
position as the member 1la-2 in Fig. 1) and the lower beam 12c¢
(which lies in the same position as the beam 11c-2 in Fig. 1)
are connected and reinforced by two beams 12d (not shown) (which
run parallel to each other vertically in Fig. 1).

(0031]

Referring to Fig. 2, the lower frame 13 is mounted on the
upper surface of a base member 14 in a way to lie over it and
the outer rim of the base member 14 is smaller than the outer
rim of the lower frame 13. A reinforcing member l4a is provided
in the center of the base member 14.

[0032]

In Fig. 1, a bearing supporting plate 15 is supported by
the two beams 1llc, 1llc in an area between the two beams lic,
1lc of the upper frame 11 which also corresponds to the center
of the upper frame 11. A radial bearing 16 (upper bearing) is

provided on the upper surface of the bearing supporting plate
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lic of the upper frame 11 which al so corresponds to
the center of the upper frame 11. A radial bearing 16
(upper bearing) is provided on the upper surface of
the bearing supporting plate 11 15. Here, the radia
bearing 16 is located with its center axis

per pendi cul ar to the paper surface of Fig. 1. LO033] A

1BeargdBe SWHOLLEAG1Pb&L £idd 16 1 ofc‘%&geé[\hli eieant ter axis

! |
of the reinforcing nenber” 14a %prOV|ded n e cen

pekpehaibaser EBMbeE éﬁ%e%ngu§f5%@?bfb%QBtng.;8 s
fitted in the center o t he bearing supporting plate
[0@38Upper surface in Fig. 2) . Here, the |ower
bearing 18 has a structure which conbines a radia

bear i AgeBA randudditusig peateny7 1881 vt &dS i60the center of
| ocated that the center axis of the | ower bearing 18
thetentsfoecingatdnybén 146 gprdvidisdedhi Dhe pespesdisfilte base
to the paper surface of Fig. 1). [0034] In the
mewRbedi heht anfoanlpweEi gea?ing Ladial fheaedndn( mhddkenter of
bearing) 19 is fitted in the center of the mddle
the paringsuppert ingp kppaddrivrbeons @i fiace int Régcent.er Here,
axis of the mddle bearing 19 and the center axis of
theelapperbsauindgl d6haser| aprushuas whichsromboheshe radial
bcenter axis of the |ower bearing 18. [0035] The
Tty SHArendi1a shydeknarpedngylBRe abfeishear Lpgated that
m ddl e bearing 1 nd | ower bearing _18. In the rotary _
BRTT AT S G Do PRTATE 48 SR RERACR1LY in
ri S P81kt 1X80 L0008 LO1 Sy SNESL 21 00 0ugR B B oo
1).
[0034]

In the embodiment shown in Fig. 2, a radial bearing (middle
bearing) 19 is fitted in the center of the middle frame 12 as
well.

As apparent from Fig. 2, the center axis of the middle
bearing 19 and the center axis of the upper bearing 16 overlap
on an extension of the center axis of the lower bearing 18.
[0035] |
The rotary shaft 21 is journalled by the upper bearing 16,
middle bearing 19 and lower bearing 18.

In the rotary shaft 21, a disk member (for example, an
aluminum disk) 22 is fixed to the rotary shaft 21 through a hub
20 in the area between the upper bearing 16 and the middle bearing
19.

In other words, the rotary member 2 has a rotary shaft 21

and a disk member 22 as major components.
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20 in the area between the upper bearing 16 and the

m ddl e bearing 19. In other words, the rotary nenber
2 has a rotary shaft 21 and a di sk nenber 22 as nmjor
conmponents. 12 As will be described |ater, rotation of
the alum num (or plastic) disk 22 is assisted on the
principle of "Aragon's disk"™ on which electric power

CONSUAPt oM B Q3 A18RPIGE e 0036k ¢ '_{ISFleogt\%Ee zriathLﬂr{iX'lum (or

shaft 21 is nade of nonnagnetic materia u

pBeat nbpssi git 08l i & hdyidiled Bnavivd ¢ Aibe 1igifd ancﬁ%éeéor?' s disk”

fourth and a fifth permanent nmagnet which wl|l

ostahedhl alectribepdivek BBABEMPEZoRAMeBcMBSSraPRuGed .
given level so as to exert an effect of holding a

[¢oBgle as a so-called flywheel (pulley). Wen
al um num or synthetic resin is used as the nateri al
for tHerel dherevbary2@haft 15 impnedefd£eidnmg]eddF haterial
Referring to Figs. 3 and 4, in the disk nenber 22, a
sypfluragi syabnlesackbesl 23nf ordper tanewbidaghet snfhiiehce of a
have an _L-shaped cross section are fitted at regul ar
Eowr R A% aaf L L Bh epmmandt magnety Winioh vhkl disletmtmdelater .
22. Here, in Figs. 3 and 4, for sinple illustration,
onl y Uit brSiermambey 22 dfve 3193 % BPOoVs: Regiveackevel so as

t23 are not ggown. Al t hough not shown, in Figs. 3 and
%,849+ G fapdbSsEsofplel AL BI R R RS anfararliedpél ywheel
(%E%%n Place of plural brackets 23 so that the annul ar
Bember’ 23 is nounted on the di sk nmenber 22 by a

fittWﬂﬂn?%HUminum or synthetic resin is used as the material
for the disk member 22, it is more effective.
[0037]

Referring to Figs. 3 and 4, in the disk member 22, a
plurality of brackets 23 for permanent magnets which have an
L-shaped cross section are fitted at regular intervals all around
the outer rim of the disk member 22. Here, in Figs. 3 and 4,
for simple illustration, only one bracket 23 is shown and the
other brackets 23 are not shown.

Although not shown, in Figs. 3 and 4, it is also possible
to provide one annular member 23 in place of plural brackets
23 so that the annular member 23 is mounted on the disk member
22 by a fitting 23b.
foo3g]

In Figs. 3 and 4, a first permanent magnet 4 is fitted to
the radially inner surface (surface nearer to the rotary shaft
21) of a flange part 23a of each bracket 23. Here, first

permanent magnets 4 neighboring along the circumferential
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[0038] In Figs. 3 and 4, a first permanent magnet 4 is
fitted to the radially inner surface (surface nearer
to the rotary shaft 21) of a flange part 23a of each
bracket 23. Here, first permanent magnets 4

nei ghboring along the circunferential 13 direction
are arranged in a way that the polarities of their

diagealiby hpae egpakt etwee |
and the S golég%hgggggnThe§%%§§age%ﬁ?orgotlggtllglgg BE their

radfskey zdnehowlrkAcEklalfeirfaBe BEORSRCEHEO
speci a%’ poi nt V\,hgrecan gr memeﬁbgr 24 (\?\:hl ghb B ?}ial%eand the

Sdesteibed later) is nounted on the upper surface of

the disk nenber 22 (cross section indicated by Y in

(69321 1). Al though not shown, in an ordinary cross

section without an arm nenber 24, the height of the

f | angehparto3eegft itdre dfr abkebra?Beant3t sleopnsit iRy ofs is a
the first permanent magnet 4 are larger than the

CHes HRCYIiamatf lcangecpadt p23nt awdetrdeapasit membefr Rhe (which

first perrmnent rmgnet 4 as shown in Fig. 4 by the

Wi Rt e@&@l@ﬁdeﬂa?tﬁﬁ t he maurtieton bheatmpmmmﬁme of the
1 and 2,

2 Al t hough not shown in Figs.

éfé{’ ‘ae;n%?re %¥°$$ese?‘ﬁlﬁlglnqlfr?@b@@sbmg ancﬁmgpyl)

whi C}f‘?&%’ﬂ the u pper p0£t| on of the rrot at |Sn

mech E’gﬁopﬁ 132 LS RIOragse segtdgs without
RSl B B B A T8 rac
2{ WL ggsgtlén 88 £r8"APSst B AHEd O ' art' 1arger
than the height of the flange part 23a and the position of the
first permanent magnet 4 as shown in Fig. 4 by the amount
equivalent to the thickness of an arm member 24.
[0040]

Although not shown in Figs. 1 and 2, reference numeral lle
in Fig. 4 represents a canopy which covers the upper portion
of the rotating mechanism 100. The canopy lle covers all the
areas except the members 1lla, beams 1lc, beams 11d of the upper
frame 11 and the bearing supporting plate 15,

[0041]

In Fig. 4, an L-shaped bracket for a coil, 11f, is provided
at a distance of rl (radial distance) from the axial center 21c
of the rotary shaft 21 with its top down in Fig. 4 A plurality
of coil brackets 11f are provided all around the disk member
22 at regular intervals.

Here, the radial distance rl of the coil bracket 11f is

shorter than the radial distance r2 of the bracket 23 (radial
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at a distance of ri (radial distance) fromthe axi al
center 21c of the rotary shaft 21 with its top down
in Fig. 4 Aplurality of coil brackets |IIf are
provided all around the di sk nmenber 22 at regul ar
intervals. Here, the radial distance ri of the coi
bracket Ilf is shorter than the radial distance r2 of
ak c r adi;al LSt fr j.al
R e A A STy 00l R A 22
[boubed to the coil bracket IlIf's side (radially outer
side) opposite to the permanent nagnet bracket 23, by

a mearsMhcls Wil et des Ebed i @iet @kes &1ge GQiddially
3 is a so-called electronmagnetic coil which generates

oatamgattiet éppbditehes eherst ZttheMaGReCiBrLldty .23, by a
the coil 3 is so structured that when the coil 3 is

mearegiwvhedh avildgriet idederibed slgemer atisre | nthdecedl!l 3 is a
3 and the magnetic filed causes nutual inductance to

soccal 1l pdtaleat ndreaget i@ canid vhichigeste paramaemgnetic field
magnet 4. [0043] Wien the first permanent magnet 4

WRBR AR btrd heMogia Rpechéigrdk ynebberc®d anis Fossesictured
the magnetic field of the coil 3, an induced current

that gihri &hedephlthd scenergized, thaagnetic bhal ddsigenerated

.1s rotated by a given neans, for exanple, in .
10 .Phe ootk hiand %&Fawf@qwf&%mwm@ml inductance
tshomm% an_ induced current i enerated in the coil 3
FRRCTRPTTYSER e {3 r?en;,?ﬁ & jxstcpepmagent magnet 4.
[5@gggtic field of) the coil 3. Due to the induced

current generated in the coil 3, the first pernanent

Oy VA A SRS S0, BRLE e Hprher wivn
tHOl@ & -member 22 and crosses the magnetic field of the coil
3, an induced current is generated in the coil 3. If the
rotational body 2 is rotated by a given means, for example, in
accordance with Faraday’s law a small motor (not shown), an
induced current is generated in the coil 3 when the first
permanent magnet 4 passes (the magnetic field of) the coil 3.

Due to the induced current generated in the coil 3, the
first permanent magnet 4 and the disk member 22 are impelled
to rotate in the gsame direction as they were initially rotated.
As a consequence, once the rotary member 2 has been rotated by
some means (for example, a motor), the induced current generated
in the coil 3 impels the rotary member 2 to continue rotating.
[0044]

Although not clearly shown, the first embodiment is
structured as a type in which the rotary member 2 rotates upon

start of a gmall motor (for starting) and so structured that
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As a consequence, once the rotary nenber 2 has been
rotated by sone neans (for exanple, a notor), the
i nduced current generated in the coil 3 inpels the
rotary nenber 2 to continue rotating. [0044] Although
not clearly shown, the first enbodinent is structured
as a type in which the rotary nenber 2 rotates upon

askﬁﬁEchméaﬁ bk fﬂﬁ@fp%é@& 5L AL R R hebSPry shaft and the

structured t t 15 a clutch neans is I nterpose

sEﬁE‘ﬁ@%ﬁﬁB@oE%ﬁ& yw}%‘r@ftthea%tbﬁ}?y mehBEL! AEaERESTa Yidscribed

when t rotary nenber reaches a prescribed rotation

répaedont Bpeelyt elhel S1lutched sOfhurne@047E .Next,
referring to Figs. 5to 7, the detailed p05|t|ona

[pekali on between the coil 3 and the first pernmanent
magnet 4 and the detailed structure of the coil wll
be deNertbefefénrbngsto Fige.75 the7¢othe et It pamitional
coil body 32, a plate nenber 33 provided on an end of
rehetdonl beogged?2 thandod lpBessidr eheplfdtrst3permanent magnet 4
pressing the plate nmenber 33 in Fig. 5 Here, the
apdetber dephailed3stirsiciuge of rdenmegidt Wi Ldataer idgls crgibed.
the reason which wil| be described_[ater. [0046] The
coi | BBFASB®. Sptat’e HeAG1L3 hnelpdessufel m%y §2 a plate
are penetratedE$£ a stain|less steel caore nenber
MGERPER AF RFOEed §na§nae@¢1r%%2jﬁeb%%1 Wiéﬁtzerﬁﬁﬂ a pressure
mal e read 35t, is &6% d on the stajnless stee
PLBlE Psﬁf‘ssglﬁ%ﬂtt gg%@p‘f‘e‘?“?%rp%?ﬁnoﬁ Skeel Here, the
genetrat ﬁ the % { nut. Nl s reason
PEEPENEE B %?é??f%ﬁ’ “ h?‘é%‘&ag%% 18%”‘ 139 PENTRT
whi2€nf 134 gut dglscn gahgRgnoe betueen
[0046]

The coil body 32, plate member 33 and pressure plate 34
are penetrated by a stainless steel core member 35 which also
serves as a through bolt.

An external (male) thread 35t is formed on the stainless
steel core member 35's portion except its portion penetrating
the coil body 32. A first nut N1 is screwed on the external thread
35t and by tightening the first nut N1, the clearance between
the plate member 33 and the pressure plate 34 is shortened.
[0047]

A nut N2 is screwed on the external thread 35t in a region
where the stainless steel core member 35 penetrates the ccil
bracket 11f. And the coil 3 is fitted to the coil bracket 11f
by sandwiching the coil bracket 11f with the nut N2.

Fig. 7 is a sectional view of the coil 3's center in the

longitudinal direction (left/right direction in Figs. 5 and 6) .
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the plate nmenber 33 and the pressure plate 34 is
shortened. [0047] A nut N2 is screwed on the externa
thread 35t in a region where the stainless steel core
menber 35 penetrates the coil bracket II1f. And the
coil 3 is fitted to the coil bracket IIf by

sandwi ching the coil bracket |If with the nut N2. Fig.
[dokh§)a sectional view of the coil 3's center in the

l ongi tudi nal direction (left/right direction in Figs.

5 andiR)rigdl6 o QRA84, |kl Wshcd e8] KefLEERESents a plate
nuneral 36 represents a plate nenber (iron plate) of

meRpeet i ¢ront pLuak) (bEr mayaeplie, matem)alw(thbraetddipaeh) iron)
hole for a bolt in its center. A conventional coi
wbthea tResugh hote €oteai bolbheiaoiks ecentet.in order
to increase the magnetic flux density. However, in
t he fArstneebotomahtcoll usfren atges e el nan aqurepkilrerphe coil
that since the core nenber of the coil 3 noves in the
cenpedi it erdeirci miingrefsehehe aaunedniic fhynalensitiee However,
Figs. 5 and 6), if the core nenber of the coil 3 is
iantheofitgkecmbpdinent AdAbstratedy héhesel 13 RoprebBem that
attracted to the permanent nagnet 4 and the, . )
ShPERathPy NG dRTWRRI dobr BRE €Rd Ir Gt dRPRF ot 't heediigwmediate

menber 22. [0049) Here, if it is made_of stainles _
vifaRtey; 6F dadte N MAAASF o (PRE PePRanertiiegerit the
Bk, BHBLE SrTBIRCHOE 4018 o AL RN M Lre merner o
cRIPLOYP 3 GRhA nLess: 31.86La G THHREhaRR 2o nbYfe €% Snd the
attractive force would brake the rotaticn of the disk member
22,

[0049]

Here, if it is made of stainlesgs steel, it 1is not be
attracted to the permanent magnet but allows a magnetic field
to pass through it.

Therefore, the coil 3 used in the first embodiment employs
a stainless steel core member 35 as the core member of the coil
3 to prevent the core member of the coil 3 from being attracted
to the permanent magnet 4. In addition, since a magnetic field
passes through the stainless steel core member 35, when the
stainless steel core member 35 is inserted into the coil 3, the
effect of the coil 3, namely the effect of encouraging rotation
of the disk member 22 by the permanent magnet 4 as an
electromagnet and self-inductance, is not hindered.

[c050]

In addition, in the first embodiment illustrated, the iron
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3 to prevent the core nenber of the coil 3 from being
attracted to the permanent nagnet 4. In addition,
since a magnetic field passes through the stainless
steel core nmenber 35, when the stainless steel core
menber 35 is inserted into the coil 3, the effect of
the coil 3, nanely the effect of encouraging rotation

m&hbéhe disk 3?621@.ypt:86188&"§ﬂeme EgRflet 3HAkion of

electronagnet and sel f-inductance, is not hinderéd.

th€088111 8 addnt tRB, pkPmbhhenti megnerbadi(®BBht end in Figs. 5
illustrated, the iron 17 nenber (iron plate) 36 is

apd 08l gedrhAtttiee eRiastc Fasilt passingtfiersqih the EeBnless
t he permanent magnet 4 (right end in Figs. 5 and 6)

sseel hadbréheemrgpeBsCciki ehdepassting &br augpakbes through the
stainless steel core nenber 35 is intensified as it

ipas gEkatéridigh Inhetherowoptat et Bé. presatde rofvotds irdmeplate
presence of the iron plate 36 ensures the effect of

3¢ mrsigidy ity efdamigedt inteheldyasgi bhe trhegresiec dfield as in
ordinary coil which has an iron core init.

tigrepeendf eansprdénerE feoh phack Basi an| sranedors fheit.
r enot est p05|t|on fromthe permanent nmagnet 4, the
ri sk Twethexperer opiprat ehemiree Blekac 6d1§y19ﬁéted in the

netic field of the ngrnanent magnet 4 and rotation

r%‘% t’?l%t dPgﬁlFré%eFr?‘? ¥ B@rmﬁ’rﬁﬁREdegngkt fentPg Fdgk that
b] 0051 sh due.to th
tl?%. 50 B Q1 F mevabeuet hranPae ok En paofetif Trend’or che

SERIPLEH R0 < PRRACSo B E0L0LE ERUTELLE pLRBLS. g may oo
b}%ﬁ_{é‘&F%ﬁ#ék@ﬂe?{zamgo? nk8i84iBROf the disk menber
[0051]

In short, due to the use of the coil 3 as illustrated in
Figs. 5 and 6, as the permanent magnet passes, a strong magnetic
field generated in the coil 3 generates an electric current
without causing braking of rotation of the disk member 22.
[0052]

Although the iron plate 36 is provided on the radially
inner side of the coil 3 to intensify the magnetic field generated
in the coil 2 as shown in Figs., 5 and 6, another possible approach
is that instead of providing an iron disk 36 on each coil 3,
an iron plate (not shown) is located on the coil bracket 11f‘s
radially inner side (side away from the permanent magnet) and
the iron plate is a single continuocus ring. This means that this
single continuousg annular disk exerts the effect of intensifying,

on the radially inner gsides of brackets 11f for individual cecils

3, magnetic fields generated in the corresponding individual
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Al t hough the iron plate 36 is provided on the radially
inner side of the coil 3 to intensify the magnetic
field generated in the coil 3 as shown in Figs. 5 and
6, another possible approach is that instead of
providing an iron disk 36 on each coil 3, an iron
plate (not shown) is located on the coil bracket |If's

cb@flgakly inner side (side away fromthe pernmanent
magnet) and the iron plate is a single continuous
[6099] This neans that this single continuous annul ar
di sk exerts the effect of intensifying, on the

radi athyoifeer s desicebabeacke! srbthtieon ieFHididRly of the

coils 3, magnetic fields generated in the
ropat esgoneiodgrizi vidoal thk8 £0iétS 3mbokl@2dlk | ineIEeEs arm
to increase the rotation efficiency of the rotating
mapbérai 840 186 Fhe.f L) sineaddtdent tbnchadadoaemstructure.

menbers 24 (see Fig. 1) in addition to the above

st ructwrikigd n lIFagd. 8 1 E@mes anhmesbams Benbenby 2nhe is shown
(only one is shown in Fig. 8) extend radially outside
inFithe dipsateng radd adlvt patsddskoneriperupser mirface of the

apparent fromFig. 1, the three armnenbers 24 are
diaghfieitbe 22eguPdrappeEenhl rom Rige i r ehnftdizer iagm members
direction. [0054] An attachnent 24a hol ding a second .
2hePRBNENUNFEGhett sTegular: degeryadife i1 pthe EhEcHmEprential
dnenber 24. As will be described later, in the
HETathi8nt 24a at the tip of the arm menber 24, the
[§§§§gd per manent magnet 5 is nostly covered by a
r 24h and the hol der 24h is nmade of nicke

chro% Sgt%eéchn%ﬂ@%qg h%lg?ﬁt%r E‘iaéecond permanent magnet 5 is

fitted to the tip of the arm member 24.

As will be desgscribed later, in the attachment 24a at the
tip of the arm member 24, the second permanent magnet 5 is mostly
covered by a holder 24h and the holder 24h is made of nickel
chrome steel, a magnetic material.

Since both the permanent magnet 5 and the permanent magnet
6 are surrounded by nickel chrome steel, magnetism is reduced.
[0055]

An attachment 11g holding the third permanent magnet 6 is
fitted to each of the eight connecting members 11b of the upper
frame 11 of the fixed member 1; and the attachment 11g is oriented
radially inward (toward the center of rotation O in Fig. 8).

Here, Fig. 8 shows that the arm member 24 rotates and the
center of the second permanent magnet 5 comes on a virtual line
(not shown in Fig. 8) connecting the third permanent magnet 6

and the center of rotation 0. Arc Lr in Fig. 8 represents the
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Since both the permanent magnet 5 and the pernmanent
magnet 6 are surrounded by nickel chrone steel,
magneti smis reduced. [0055] An attachnment 119

hol ding the third permanent nmagnet 6 is fitted to
each of the eight connecting nenbers 11b of the upper
frame 11 of the fixed nenber 1; and the attachnent 119

e [
cEESELERYCOr R ALl (050 6 R 04 U Bl 200 o
tRENDEp 24 EHEaBEﬁ ﬁggbgge24center of the second

per manent magnet 5 cones on a virtual line (not shown

[bosE&]1 9. 8) connecting the third permanent magnet 6
and the center of rotation 0. Arc Lr in Fig. 8

r epr eBleatrsunither ol atimnefbety pi dhesdadididerniiedit magnets
end of the attachnent 24a at the tip of the arm

5 meriinese 2dh  HH) sopbotiamemntnbibwafl hare) nenderlise Zduntier of third
second pernmanent magnets 5 (three in the enbodi nent

pshmanehereggreis tthd edgihite i nof hé rentzbd permandiiuatagtetds here)
6 (eight in the enbodinent illustrated here) are

aget defiered nedorfindie VhewgdeWpodhtpiody are rntotor t of qlisorque
ripple” which would arise as the plural second

riepaahefitidhyaeld an gppcotied il ] Regondigermanent magnets
per manent magnets 6 sinultaneousl [ 0057] Next

5 pﬁ??ﬂﬁ?ﬁ*qﬂy trl’@f éirergtRa T ] I@%rm@l%]ﬁé MAENgHe 6 simultaneously.
advant ageous effect that the attachnment 24a on the arm

[(ARABEr 24 (for the second permanent magnet 5) and the

attachnent [ ] upper fra 11 for the th
t mEgee) asrseﬁf?ﬁm gt do, che

per e 98ncolr

aégé% %%gagg ePEecE ghgg é%%é é@n€)2¥%|3n éﬂ% arm member
24 (for the second permanent magnet 5) and the attachment 11g
on the upper frame 11 (for the third permanent magnet 6) as shown
in Fig. 8 encourage rotation of the disk member 22 (Fig. 1) will
be described.

[0058]

In Figs., 9 and 10, the attachment 24a on the arm member
is comprised of a second permanent magnet 5, a holder 24h holding
the second permanent magnet 5 in a way to cover most of it, and
a fitting member 24b for fixing the attachment 24a to the tip
of the arm member 24,

The attachment 1lg on the upper frame 11 (left in Figs,
9 and 10) is comprised of a third permanent magnet 6, a holder
11h holding the third permanent magnet 6 in a way to cover most

of it, and a fitting member 113 for fixing the attachment 24a

to the connecting member 11b.




[0058] In Figs. 9 and 10, the attachnment 24a on the
armnmenber is conprised of a second pernanent nmagnet
5, a holder 24h holding the second permanent magnet 5
in a way to cover nost of it, and a fitting nmenber
24b for fixing the attachnent 24a to the tip of the
arm nenber 24. The attachnent lig on the upper frane
[ddséieft in Figs. 9 and 10) is conprised of a third
per mmnent magnet 6, a holder 11h holding the third

per meneHhdTBEBBH Rehl 1 V@Yt L9 6@V &md BBl de®f 24k . £ Holding
a fitting nmenber 1] for fixing the attachnment 24a to

théeseosnacpepganenbenadhbr B0ah@088E hbltBe enhodoreRblding
illustrated, the holder 24h for holding the second
tpe tiEreinbe nagneht magynet tt f e reoboiel malde éOhibkkled dlgrohdieteel,
third permanent magnet 6 are both made of nicke
achagnet steméteradabmgnetic material. The hol der 24h and
the holder 11h cover nobst of the second permanent
magneths hyl dere 24 hi and gdrarhnddernbnatovdet moptevBrithe second
magnetic field | eakage. However, on their sides facing
PREEANCDRE heagnahink| 9 dihe Hariisl dernpgiend agingltl ¥ &gt prevent
side or side_ nearer to the connecting menber. 11b, and
magRe kbt detelfhlsakrggi al HGWevieEr Spdeheirspidemedpeing each

of St D5 AREL o e BB S RS YF B B a1
nBEEL!beolly Lhetolder Zablor ool ng the sScang, o
r%&éi?gg}téﬁf;nr%c?lg I(ﬁ(%%%d ?S:Z%%e%{e: irge'arle(z)]_) taonghgaént:mogé ,i tt%le permanent
magnets are partially not covered by the nickel chrome steel.
[0060]

More specifically, the holder 24h for holding the second
permanent magnet 5 takes the form of a cylinder with its bottom
closed (see Fig. 10) and part of its periphery (radially outer
part) is cut out along the center axis of the cylinder so as
to expose the second permanent magnet 5 (forming an open area
24Ch) . Although the center axis of the cylinder is not shown
here, in Fig. 9 the center axis extends perpendicularly to the
paper surface and in Fig. 10 it extends up/down or vertically.
[0061]

In Fig. 9, one end of the open area 240h (start point of
the open area 240h) is in a position delayed by angle &1 (15
degrees in the example shown here) from line 24Lc corresponding
to the centerline of the arm member 24 (a position above the

line in Fig. 9) in the direction of rotation of the arm member

24 (direction indicated by arrowed dotted line R). In Fig. 9,
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part) is cut out along the center axis of the cylinder
so as to expose the second permanent magnet 5
(form ng an open area 240h). Although the center axis
of the cylinder is not showmm here, in Fig. 9 the
center axis extends perpendicularly to the paper
surface and in Fig. 10 it extends up/down or

oﬁgréﬂcg%lglhﬁﬂze J#&Pé&ehnzf K ( o?ﬂg Of 5@%‘;?893%rea 240h)

ar ea poi nt O e Op n area

19%&1%9&'@?‘%n@5§nm&é]¢&ﬁ{écﬂ% €82 LPatPSpoint of the

exanpl e shown here) fromline 24Lc corresponding to
obBR £ @rddm%naf thBecahfe ARielt ¢4 {RePSSHhdSEnBithet 5) .
the linein Fig. 9) in the direction of rotation of
[bbe2ar m menber 24 (direction indicated by arrowed
dotted line R). In Fig. 9, 21 one end of the open
area Pédhofetiptid Pl off chikeoppanaaeaazfdh)s 46 degrees in
indicated by Iine SS (line connecting the start point
Fbf.the Iopenharewo?dBh tine dien ecazel4pbi hiesffidre the above
per manent magnet 5) [0062] The openi ng angle of the
onpeendr ést20Ohpe En6c Hegheaypaem ankay.240h) foh@oint turned
words, the open area 240h |lies fromthe above one end
C%@ﬂhWEsﬁoﬁﬂtdégrﬁﬁé pem atea 240h) to a point turned

cl ockwi se 60 degrees fromit. in the hol der 24h,
its pREFPhery tmchﬁaaqiﬁa 34 d&eﬁwpeﬁﬁ-éﬁeEXOhn?%u@hﬁl%d%be open
off so as . to forma portlon Cl inclined upward to t

arﬁah%40#héslﬁbppﬁsé.8ﬁ aﬁ@|éSoFot erwné|Pﬁ &3P0t 3 Hcllned

28 d th t.to th t |
‘“‘?Wa ERowdE oty |99 D06 IRE TpAr e | Pt BEgdncTined

porglon é& fs g 889ge w{mgg¥gspect to the vertical axis (not

shown} in Fig. 9.
[0063]

As apparent from Figs. 9 and 10, the second permanent
magnet 5 takes the form of a cylinder whose outside diameter
is the same as the inside diameter of the holder 24h. Regarding
the polarities of the second permanent magnet 5, assuming that
it is vertically halved along the axial center of the cylinder,
one half is the S pole (58: left in Fig. 9) and the other half
is the N pole (5N: right in Fig. 9).

Here, the halving plane of the second permanent magnet 5
is orthogonal to line 58 indicating the start point of the open
area 240h and the “halving plane” is inclined 15 degrees with
respect to the vertical axis (not shown).

[0064]
The holder 11h for holding the third permanent magnet 6

takea the form of a cylinder with its bottom closed and part
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magnet 5 takes the formof a cylinder whose outside
dianeter 1is the sane as the inside dianmeter of the
hol der 24h. Regarding the polarities of the second
per manent magnet 5, assuming that it is vertically
hal ved al ong the axial center of the cylinder, one
half is the S pole (5S: left in Fig. 9) and the other

i o i Figo 9 ard
ohibhe A0 RSN 0 r, Y 0P o Bpon area

on magnet 5

1 96t hogopak ﬁgrkgﬂgr§§_indicating the start point of
the open area 240h™and the "hal ving plane" is

i ncl inetiri]g;‘i AL gIRRS eWidt Bf tﬁép&fént@réahelmtdd‘zalst@ﬂtspoint
(not shown). [0064] The holder Tl1h for holding the

of hthg ppenvaest NMBQAEt i6 ihakepobheibar eiohnaegybindagle 52
wth its bottomcl osed and part 22 of the periphery
(0§ dérereyd iitdethd exepel e sholkashane ppédowawerd LiGhig.n o from
the periphery). In Fig. 9, one end of the open area
al l@xteorsistrar (wpbtht pasfacishetbpeneatexr 1dOmti ofi ntlze third
positi on advanced by angle 52 (15 degrees in the
pexaapert gtagme thén ep £ dolmav@dd.d nfFilge a@vf membezn24, or turned
ext ensi on (which passes the center point of the third
cperkwhent brnghal e6p2ofrpmnghesestensine afmlagbérlel,
or turned clockw se by angle 52 fromthe extension of
[pPd2] 24Lc. [0065] In Fig. 9, one end of the open area
110h (or_start point of the open area 110

expr es it By 94 B STE PhetBBn %’Pi?ﬁ@eatjﬂeoqitgrt ShGih point
opIoAde e 2noF, BPN IS LS Lol B0k Of S ppceing
tﬁgoggaPQ?pgfthSf'éﬁE’$§%n area 110h and the center point of
the permanent magnet 6).

The open area 110h lies from the above one end or line 58S
to a point turned clockwise by an opening angle from it. The
opening angle is 60 degrees in the example in Fig. 9.

The open area 110h is chipped off 80 as to form an inclined
portion C2. The inclined portion C2 is inclined 28 degrees
vertically in Fig. 9 in the example shown here.

[00EE]

The third permanent magnet 6 takes the form of a cylinder
whose ocutside diameter is the same as the inside diameter of
the holder 11h. Regarding the polarities of the third permanent
magnet 6, assuming that it is vertically halved along the axial
center of the cylinder, one half is the S pole (6S: right in
Fig. 9) and the other half is the N pole (6N: left in Fig. 9).

The halving plane of the third permanent magnet 6 is

orthogonal to the line 68 (line connecting the start point of
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to a point turned cl ockw se by an opening angle from
it. The opening angle is 60 degrees in the exanple in
Fig. 9. The open area 110h is chipped off so as to
forman inclined portion C2. The inclined portion C2
is inclined 28 degrees vertically in Fig. 9 in the
exanpl e shown here. [0066] The third pernmanent nmagnet

tRe las ki AW ghaac vy IdeiQlr F\&Hﬁﬁeo?%ﬁé %z‘i‘ﬂa@i@ﬂtﬁhagnet

is the sane as the inside dianeter of the holder ||

6 Regardivlge: tdhiaanlarid irg 0fo t ket a6 PRy ARG of the third
magnet 6, assumng that 1t is vertically halved al ong

péheanxhal mageset e 0 il ndd e rdegaredalifth Seldp@c® to the

pole (6S: right in Fig. 9) and the other half is the
vérpotel (&hlis| ¢hoti ahéwg) .9). The hal ving pl ane of the

third permanent magnet 6 is orthogonal to the |ine 6S
[¢PERE connecting the start point of 23 the open area

110h and the center point of the permanent magnet 6).

I n t Feldeuwghetha Biegorgl pemwmargwi ngaghahe Sofandhethe third
third permanent magnet 6 is inclined 15 degrees with .
PeEapReRt tBaghet GepfechPtAxF¥liROYiSAbwARrMREDEBY] Mmagnets in

t hough the second pernmanent nagnet 5 and the third
SR

€ HEgFdf - 62 artd ' BoEF S PPFnEFPERPA f& Pidmdrical ones

magnets in the ex le in FiLg. 9, they are, not,
DY M Bo BREy P RARPR (TR WHEISE (H9SBeeeRk i uhdegolygonal.

[Qﬁggﬁts whose cross section is polygonal. [0068] In
ondition shown in Fig. 9, the second pernmanent

Ol SRS L S ATORTE TR0 8RRy pepmanent
magnet 5 and the third permanent magnet 6 are so arranged that
their 8 poles (58, 68) face each other.

When the second permanent magnet 5 or arm member 24 moves
across line 24Lc in Fig. 9 from an area above line 24Lc to an
area below line 24Lc in Fig. 9, the open area 240h of the holder
24h and the open area 110h of the holder 11h do not fully face
each other (stand face to face) until the center of the second
permanent magnet 5 reaches a prescribed point in the area below
line 24Lc.

[0069]

Since the magnetic field of the second permanent magnet
5 and the magnetic field of the third permanent magnet 6 are
intercepted by the holder 24h and holder 11h, they do not interact
with each other unless the open area 240h of the holder 24h and
the open area 110h of the holder 11h fully face each other (stand
face to face).

Therefore, until the open area 240h of the holder 24h and
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When the second pernmanent nmagnet 5 or arm nenber 24
nmoves across line 24Lc in Fig. 9 froman area above
line 24Lc to an area belowline 24Lc in Fig. 9, the
open area 240h of the holder 24h and the open area
110h of the holder Il h do not fully face each other
(stand face to face) until the center of the second

X . , .

PP Es I, o7, LA LR RS R Raeh Dyl ferand

f8fetthe fé%@ﬁr)dtlﬂ’@rs@%@ﬁﬁ pEBRARENL InAKk ¢ Bea RRAIBIIL permanent
field of the third permanent nagnet 6 are intercepted

miynébes Y dRit Jéhezndehal sgpuldive theycd @urdtcd Rbebpelarity

w th each other unless the open area 240h of the
(BopdeesP4h and the open area 110h of the holder 11h
fully face each other (stand face to face).
[Tbeogfore, until the open area 240h of the hol der 24h
and 24 the open area 110h of the holder IIh fully
f ace Ebgh 14t heowé st gnddiftace thaf dabe) secohd momEnt magnet
per manent magnet 5 and third permanent nmagnet 6 do
5 riotrnre et at prasrephedi aegierkddyibet arpanppbruriine 24dc and
pol es) [0070] Fig. 11 shows a condition that the
tBe ceprR puremidfih mfgtde holdgrnd4Byand prke GRYeRHFy|d Oh of
Ain the area below line 24Lc and the open _area 24Qh
the BpLdepl &R SublxnfarRecBpBnoLhPes 186RNGr fagReto face).

hol der 11h fully, face each of her, (stand f.ace to face).

' e GO AT SRR i g shod e §hsorepoles of
B b EARSHFERERbATEIIELE D £ Ul 88853k ana ehe
pg}:rgaeﬁén@ h& Hzlaéisvg ér?cﬁ_cse repel each other, a repulsive force
Fl is generated. A component force F2 is generated on the second
permanent magnet 5 side and the component force F2 givesg the
arm member 24 a counterclockwise torque. Since the arm member
24 is fixed on the disk member 22, given a torgue to the arm
member 24, rotation of the disk member 22 is encouraged.
[0071]

As explained above, in the structure shown in Figs. 8 to
11, since the permanent magnets 5 and 6 are covered by the holders
24h and 11h, until the open area 240h of the holder 24h and the
open area 110h of the holder 11h fully face each other (stand
face to face), a repulsive force is not generated between the
permanent magnets 5 and 6 and thus no resistance occurs to the
torque of the arm member 24 and rotation of the disk member 22.

Then, when the open area 240h of the holder 24h and the
open area 110h of the holder 11h fully face each other (stand

face to face), a repulsive force is generated between the



F1 is generated. A conponent force F2 is generated on
the second permanent magnet 5 side and the conponent
force F2 gives the armnenber 24 a counterclockw se
torque. Since the armnenber 24 is fixed on the disk
menber 22, given a torque to the arm nenber 24,

rotati on of the di sk nenber 22 is encouraged. [0071]

pESmEXBhRI AEGnAPIVE ard of BEeSLAYCH HE oM 4D FieS reBulsive
to 11 t 5 and 6 are

, Sl nce e pernmanent magnets

£ 6PMERRA KW £ b e RIS rof4Pi8AG fldhe a4 hémbde 2APSA rotation
area 240h of the holder 24h and the open area 110h of

ofhenbBoldek mbhbkul by .face each other (stand face to
face), a repulsive force is not generated between the

[pervphnent magnets 5 and 6 and thus no resistance
occurs to the torque of the arm nenber 24 and
rot atFom. af2 shewdi skvaeidietor? 2f Thenst mhetputdea ldpestrated in
area 240h of the holder 24h and the open area 110h of
Fipe.hdl der1llh fully face each other (stand face to
face), a repulsive force is generated between the 25
per neRedtvamigHeten Sirafdge bat isrdifferenhdingoithe ggructure
_repulsive force works to encourage rotation of the
18r i g8nbRr to4ldr irotarmencfohol AerdPpRINEKEEF apd permanent
%OO?Z] Fig, 12 shows a variation of the structure
magRgsthat Bty Plangd, T LIRS tRea At FERTHRCE niikitdie effect
gz is different fromthe stgucture in Figs. 8 to 11
o "SPEPYE2SF MHoFAERTABBNCAr EBE aRB f&rmanent nmagnet
[Qé%glng pl anes, resulting in a difference in the
t of encouraging rotation of the arm 24. [0073]

In Fig. 12, when the center of the second permanent magnet
Sisoniline 24Lc, the open area 240k of the holder 24k for covering
the second permanent magnet 5 and the open area 110k of the holder
11k for covering the third permanent magnet 6 are both
symmetrical with respect to line 24Lc in Fig. 12 as the axis
cf symmetry, vertically in Fig. 12.

[0074]

Also, the plane of dividing the second permanent magnet
5 into S pole 58 and N pole 5N is inclined upward to the left
inFig. 12 and similarly the plane of dividing the third permanent
magnet 6 into S pole 6S and N pole 6N is inclined upward to the
left in Fig. 12.

In the second permanent magnet 5, only the N pole 5N is
exposed through the open area 240k. On the other hand, in the
third permanent magnet 6, mainly the N pole 6N is exposed through

the open area 110k but the S pole 6S ig also partially exposed.
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In Fig. 12, when the center of the second pernmanent
magnet 5 is on line 24Lc, the open area 240k of the
hol der 24k for covering the second permanent nagnet 5
and the open area 110k of the holder ilk for covering
the third permanent magnet 6 are both synmmetrica

Wth respect to line 24Lc in Fig. 12 as the axis of
(8ypBERtry, vertically in Fig. 12. [0074] Al so, the
plane of dividing the second permanent magnet 5 into

S pol en5Bigndi i, pQEeféy hg tﬁ%lb@%@napﬁ@&gmh%nkh%mb%EE 5 is
in Fig. 12 and simlari y the plane of dividing th

cbhtegnpar manespul BRgBEE o ceNtF8 SgRehetoShand an@ ENONE the
is inclined upward to the left in Fig. 12. In the

theednpe peanene niadregnet (Tepalky vehEohpabet wdeh The magnetic
exposed through the open area 240k. On the other hand,
poheshBN dnnd réN)pennbrenttoagoet ve, fortal §4 tihetdeqolttheSN pole
i s exposed through the open area 110k but the S pole
5§f £ hi seqeandt pelrimpnexposadnet 26 il 5e Bnpélg.cfithe third
as far as the second permanent nmagnet 5 is concerned,
Parvepanti wagneccé FBeaganazateHesfimpdtengiustyvt.he
third permanent magnet 6 (repul sive force between the
magnet #¢ a%?%%tw aFereN) Falpan samsignfe fogase A in the
between the N pole 5N of the second rmanent nagnet
rgtapgop @%ﬂ%ﬂ &f 2RASUTH FamPBEPﬁﬁng?ﬂfc?rﬂ‘"g%‘@PrES a’?cé rotate
tgenerateg smultaneousl}/]Ie The attractive force F4 ha
© cBRpCHBNP L BRBERES PR CRe ® FOMAL ﬁIETWééiioﬁoﬁséﬁHentlyf

o e nd B Ep P L8 o B ot e
RQ@P%%%tAQErQEtEGS ﬁggggquhet% %%.Egeﬁ?pche gﬁrgg%he second
permanent magnet 5 and the S pole of the third permanent magnet
6 leads to encouragement of rotation of the second permanent
magnet 5 in the direction of arrow R.

[0076]

In addition, when the second permanent magnet 5 moves
downward from the position shown in Fig. 12 (toward arrow R:
toward the rotation direction), the repulsive force F3 between
the N pole BN of the second permanent magnet 5 and the N pole
of the third permanent magnet 6 works so that an effect of
encouraging rotation of the second permanent magnet 5 or arm
24 in the direction of arrow R is achieved as in the structure
shown in Figs. 9 to 11.

[0077]

Again in Fig. 2, a box type holding member 7 is mounted

on the upper surface of the middle frame 12 and in the center

area through which the rotary shaft 21 penetrates, and the bottom
27



Rin the attractive force F4 between the N pole 5N of
the second permanent magnet 5 and the S pole of the
third permanent magnet 6 |eads to encouragenent of
rotation of the second permanent nmagnet 5 in the
direction of arrow R (0076] In addition, when the
second permanent nagnet 5 noves downward fromthe

oPasid hehdshgWedeFH% s beht OVVaRd M Fal QWA EntMR1ding
rotation difection), the repulsive force F3 between

mehBeM POl e HN1efk phansespad PYdmNan1 ragnghadSsgaded e given
N pole of the third permanent magnet 6 works so that

dastghtectrem, eheolbagrn@uifhdlel @ @hel e skeearitber 22.
per manent magnet 5 or arm 24 in the direction of

arr owrRei sppéhi eveflaas ¢of the 15éYdiidgirmemisdoVin Hae a through
Figs. 9 to 11. [0077] Again in Fig. 2, a box type
hbokdivhgcheabéows ithenuotbey shafithe lumoerodartfeaderesfly .

the mddle franme 12 and in the center area through

[@A78h the rotary shaft 21 penetrates, and the bottom

27 of the holding nenber 7 is open. The upper surface

of thdnmgiilay feurbhrosrmangnt magngitahd sapeunged on the back
paral l el to, and spaced a given distance from the
sPgferesaff ke 8iskneewber ARniera MaY e SHF@Uslthig Fotary
of the holding menpber 7 has a through _hole which

shpfowel t hETr Stigr GLERAIRADY, B8 pBPELeTs FREFY PRyt magnet

lar _fourth per manent net 8 is nounted on th

LA ROBEFF B LAGT LR EPEPS K tebert 25 it PG Pagnet 6 is
"SGR OFi FER PEPTANERECRBGREE B APHOt LI TR (h1n @ way
£3"302 rbAnkNEnkOYLL] HeLiRREN, TRgnet 8 s

Although not clearly shown, the fourth permanent magnet
8 is fitted to the back (lower) surface of the disk member 22
by a stainless steel stay (not shown) and the fifth permanent
magnet 9 is also fitted to the fixed member 1 by a stainless
steel stay (not shown).

[0079]

The fourth permanent magnet 8 and the fifth permanent
magnet 9 are arranged so that their surfaces facing each other
have the same polarity. However, the permanent magnets 8 and
¢ are spaced a given distance from each other in consideration
of ease in attachment and detachment.

[0c080]

Since the fourth permanent magnet 8 and the fifth permanent
magnet 9 are provided and the fourth permanent magnet 8 and the
fifth permanent magnet 9 are arranged opposite to each other

and their surfaces facing each other have the same polarity,
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nount ed on the upper surface of the hol ding nenber 7
inawy to surround the rotary shaft 21. Al though
not clearly shown, the fourth pernmanent nagnet 8 is
fitted to the back (lower) surface of the di sk nmenber
22 Dby a stainless steel stay (not shown) and the
fifth permanent nagnet 9 is also fitted to the fixed

by i t gel. st ay. ( h
e T L
oPeLFRN& oL MR8, 9gake 5‘@@;%}2?@ Lv0 ddiale WK so as for the

surfaces facing each ot her ve the sane polarity.

whHeBV ebt athe mBRbERNENt cTEJBALS f&orN@hed fakeds RRaRdra 1.
gi ven di stance from each other in consideration of

ease A8 AldoagiRiRindy)drdetacbrediuseé@BOEhS tReukbevhich the
fourth permanent nagnet 8 and the fifth permanent

woaghet 09 ahe poosrdededbert hecteort ¢ hoparhantintedragnegier 1 is
8 and the fifth permanent nagnet 9 are arranged
regdposit e ol dachunther dmuderlzeisr shef dces fiati bgeeacitating
ot her have the sane polarity, 28 the fourth permanent
mgahaei =g oo ardemakeehi per merenef fhghent iapialg agcihanism.
ot her. Such a repul sive force works so as for the
[ﬁﬁéﬂé rotary menber 2 to float fromthe fixed nember
As _a consequence, friction caused by the thrust

w'm chFurREReHBPER BiC] RBerEALY W@WE@F 2 hageptarppd mptating
fixed menber 1 is_reduced, which further decreases
OphERPORTIPR1PRE PSt AEPAGT ReChahis A1 66 U FUFREES Pecprs in
PR T b PEERBREB LIRSS Hry WARBEAY TS ePhppEKe to rotate
EOt ?ourgh permanent magnet 8, or the rotary member 2.

In short, once the rotary member 2 has been rotated, a force
which rotates the rotary member 2 further is exerted.

Here, on the principle of Aragon’s disk, a similar effect
is achieved even if the material of the rotary member 2 is changed
from aluminum tc synthetic resin.

[o082]

By moving the fifth permanent magnet 9 vertically in Fig.
2 by a 1lifting means (not shown), the relative distance between
the fourth permanent magnet 8 and the fifth permanent magnet
9 can be steplessly adjusted and thus the effect of the eddy
current can be adjusted. The rotation speed of the rotary member
2 can also be controlled by providing a means for adjusting the
force generated by the effect of the eddy current and providing
another attracting means such as magnet on the rotary member

2.

The lifting means for the fifth permanent magnet 2 and the

2%



on the principle of Aragon's di sk, an eddy current

occurs in the fourth permanent magnet 8. This eddy

current works to rotate the fourth permanent magnet

8, or the rotary nmenber 2. In short, once the rotary

menber 2 has been rotated, a force which rotates the
rotary nenber 2 further is exerted. Fbre on the

a [ [

aEEERCLRLS fkafirARp. o8 Hebivafell By 3 pFdkBthic Doape.
[bgsgpanged fromalum numto synthetic resin. [0082]

By noving the fifth permanent nagnet 9 vertically in

Fi g. N@x@g & fiddd RArTRNS( BOt t B WHBodihdiex rigllaldtieated in
di stance between the fourth pernmanent nagnet 8 and
Fige.fiftb perwanenbendgaetrib@dcaerberihgpkessliys. 13 to 16.
adj usted and thus the effect of the eddy current can

be adjieséedinTheégsot aBi oo speed ahollke rpobatiyngmmedmnism is
2 can also be controlled by providing a neans for
radreasenhgdt bg reéedecengenanatedlby00Be ef fect of the

eddy current and providing another attracting neans
[808A]l as nmagnet on the rotary nenber 2. The lifting

means for the fifth ggrnanent magnet 9 and the 29

at t r atln¢ rnhastRe P hpwnatn iRigteed 1byo élhyaiaéudﬁe a plurality
means. [0083] Next, a first variation of th
CEnbbae FrERR TTARERYE MRRe S 4 mog@teﬂ_i Pa ihevﬁlwk U@eember 22 and
descrihed referring to Fi in Fi
aY32pgede AN UMAELY PBFaf ﬁguﬁééﬁam 9% FQllr"'eSr FouAFEd on the

EF% é%%ghigcﬁon%geral 10 agk &8 Vm%gt @PEQ&QSTEy-lnﬁEE'side

of the first permanent magnets.

On the other hand, the first variation shown in Figs. 13
to 16 (rotating mechanism 100B) includes a plurality of second
coils 3B which are mounted on a circumference (on a circumference
whose distance from the rotation center point O is constant)
at regular intervals on the radially outer side of the first
permanent magnets 4B arranged annularly and mounted on the disk
member 22, in addition to the embodiment in Figs. 1 to 11.
[0085]

Fig. 13 ig a plan view of the first variation; Fig. 14 is
a sectional view takenalong Y-Y in Fig. 13; Fig. 15 is an enlarged
fragmentary view of what is shown in Fig. 13; and Fig. 16 is
an enlarged fragmentary view of what is shown in Fig. 14.

In Fig. 16, a ¢oil bracket 111f is mounted cn a cancpy lle
of the upper frame 11 on the radially cuter side of a coil bracket

11f and a second coil 3B ig fitted to the coil bracket 111F.
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of first permanent magnets 4 nounted on the disk

menber 22 and arranged annularly and a plurality of

coils 3 mounted on the fixed nmenber 1 and arranged
annularly on the radially inner side of the first

per manent magnets. On the other hand, the first

variation shown in Figs. 13 to 16 (rotating nechani sm
[&Qgga includes a plurality of second coils 3B which

are nmounted on a circunference (on a circunference

whoser di${AR¢ et RAM L8 SOLABLAN £ SIS, P9IvY Ilg' 'EUX doubl ing
constant) at regular iIntervals on the radially outer

tBEdeumbet Nor fdd Sis, REY o tMRINRIR 148 W 7R between the

annul arly and nounted on t'he di sk “nmenber 22, in

f addt tdndredthgiagmbedi A8 Hhd Bokl8S3, BH 95 lihcrdd¥¥ib] thereby
Fig. 13 is a plan view of the first variation; Fig. 14
ihproaisgcthenabrifhewofakna daiergm¥émieirn2Big. 13; Fig.
15 is an enlarged fragnmentary view of what is shown
[bo8Fig. 13; and Fig. 16 is an enlarged fragnentary
view of what is showmn in Fig. 14. In Fig. 16, a coi
br acki¥¢xt | | sesonmduv@eilabhon cdlakbpyethbedinént hid lnpgarated in
frame 11 on the radially outer side of a coil bracket
Fig$. ahdta sdcewhdlcbel deBeribpft refersingeteoFiighr adket
[11f. 30 [0086] In the first variation shown in Figs. .
13 t Hase. Byw Fokgt ingenecipdet s eheyn & Fige 17 according
magneti ¢ repul sive force between the first permnent
t g apad (R I@Gilos B8 r:?B”ﬁesseinﬁ@tde%%é’&,fetrﬁé‘F@b‘?“meral 101C.
ingr?ving the torque of the disk nenber 22. [0087]
[RE ¥/ a second variation of the enmbodi ment illustrated
1to 11, cribed.referri [

Ilg Fﬂg%bmpared w1t\:l\fj1|t|hebeemg§<§1ment ghownin ﬂ%st.ol 't::ogll (Fig.
4 in particular) which has a combination of a coil 3 and a
permanent magnet 4 in only one tier vertically (in Fig. 4), the
gecond variation in Fig. 17 has a combination of a coil 3 and
a permanent magnet 4 vertically in two tiers in Fig. 17.
[0089]

In Fig. 17, the gize of the coil mounting bracket 11f fixed
on the upper frame 11 is large verﬁically in Fig. 17 and two
coils 3 are fitted to the bracket 11f vertically in two tiers.

On the other hand, a bracket 23 for permanent magnets 4
is fixed on the upper surface of the disk member 22 or the second
arm member 24C and the size of the bracket 23 is also large

vertically and two permanent magnets 4, 4, or an upper and a

lower one, are fitted toc the bracket 23.

[0090]

The upper and lower coils 3, 3 on the coil mounting bracket
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Here, a whole rotating nmechani smshown in Fig. 17
according to the second variation is represented by
reference nunmeral 101C. [0088] As conpared with the
enbodi nent shown in Figs. 1 to 11 (Fig. 4 in
particul ar) which has a conbination of a coil 3 and a
per manent magnet 4 in only one tier vertically (in

e el e R L Mol s, 1 on o
p%%h&h@ﬁklﬁabﬂetmﬁr5b§5§ bR BbQ. allangeB08R] 2N el Gu11y face

, the sizé of the coil nounting bracket 11f fixed

e8Bht BEnEPPERAS tREEnddnitid A pe1 Y ddh Al ddd i 1h Rk blils 3, 3
and two coils 3 are fitted to the bracket 11f

aM@r theambygneBibWgiklar genOratbd @hhehehpedmanehbitagiginets 4,
23 for permanent magnets 4 is fixed on the upper

4stepel @anth bbRedi Skd reMizemagdiettct hepsesOnd fafdd encourages
menber 24C and the size of the bracket 23 is al so
rbaagéonveft thal Hysiandetmverpeenanent magnets 4, 4, or
an upper and a |ower one, are fitted to the bracket
23. [De90jesthe fuphers tanttthwowen scohé ssE@ne 8sointtiee epblodiment
mounting bracket 31 |If and the upper and | ower
shevhahenFigagnét §04114 on the pernmanent magnet
bracket 23 are arranged so as to fully face each
[8¢RA&t and the nmagnetic field generated in the coils 3,

3 and the magnetjc field generated in the permanent ,
TagneleXt, @ FhidshVagiah iothet She HRedifRerid Ustrated in

LSRLP Y5 19168y npeuRges. Lt sLhon, oL (he ok

the eﬂyoghgynlssgg¥ghi%h@ﬁyitﬁétgh%%d variation, a whole
rotating mechanism is represented by reference numeral 100C.
[0092]

The rotating mechanism 100C according to the third
variation in Fig. 18 alsc has a combination of a coil 3 and a
permanent magnet 4 vertically in two tiers, like the second
variation in Fig. 17, However, while in Fig. 17, ccils or
permanent magnets are mounted on a single bracket vertically
in two tiers, the rotating mechanism 100C in Fig. 18 has two
disk members (represented by reference numerals 22, 22C in Fig.
18).

[0093]

In Fig. 18, a horizontal member 11C ig provided below the
disk member 22 and the horizontal member 11C is provided as a
fixed member parallel to the disk member 22 and the upper frame
11. A hub 20 is fixed below the horizontal member 11C and the

second disk member 22C is fitted to the hub 20.
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[0091] Next, a third variation of the enbodi nent
illustrated in Figs. 1 to 11 wll be described
referring to Fig. 18. In Fig. 18 which shows the third
variation, a whole rotating nmechanismis represented
by reference nuneral 100C. [0092] The rotating
mechani sm 100C according to the third variation in
(bbg4]18 al so has a conbination of a coil 3 and a

per manent magnet 4 vertically in two tiers, |ike the

secondoi Y akduait 0y brabketslyi f Bowe¥eked Wbt &1y EhOG:he upper
17, coils or permanent nmagnets are nounted on a

feangl 1 e kelisy &/d ich@l b¥cki BubPBcéi &f Shd MU EA1Y member
mechani sm 100C in Fig. 18 has two disk nenbers
1{Cepnésented Byaref mpancednyhetaksb22ck2?2€ 1nfki g.
18). (0093] In Fig. 18, a horizontal nenber 11Cis
pr ovi Bednaeeoly héenedi skdedmbeerke2s Al die fhiored onrttalonly on
menber 11C is provided as a fixed nenber parallel to
thadd gl membere R 2 2butimd scheheppepe £ ramf ackl of At hets2®ond disk
is fixed below the horizontal nenber 11C and the
MeBRBH I ¢ AGEFHIRIERE Medneted abvetheuntdd 2 tie brackets
0094] Coil mounting brackets 11f are fixed not only
n the upper franme 11 but also to the back surface of
the horizontal gpnber 11C and coils 3_are npunted on

the bF3RKERS PiIf-OREFThRBt MabRiek TTHAH fkéfe Berizontal
ot BRSBTS 2P M50 LU e
OPGEHBHSQEOH§98§EE éa%ﬁ%r”?ﬂet%gl?g %Qgebgg% e%%her as shown
in Fig. 18 and a repulsive force between the magnetic fields
generated by both impels rotation of the second disk member 22C.
[0095]

The fourth permanent magnet 8 to let the rotary member 2
float is mounted on the back surface of the second disk member
22C in a way to face the fifth permanent magnet 9 to reduce the
thrust caused by the weight of the rotary member 2.

The rest of the structure is the same as in the embodiment
shown in Figs. 1 to 11.

[c096]

Next, a fourth variation of the embodiment illustrated in

Figs. 1 to 11 will be described referring to Fig. 19.

Here, a whole rotating mechanism according to a second

embodiment is represented by reference numeral 101D.

[0097]
Asg shown in Fig. 19, the rotating mechanism 101D according

to the fourth variation or the second embodiment in Fig. 19 has
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23. The coil 3 located on the back surface of the
hori zontal nenber 11C and the pernmanent magnet 4

| ocated on the upper surface of the second disk
menber 22C fully face each other as shown in Fig. 18
and a repul sive force between the magnetic fields
generated by both inpels rotation of the second disk

a”@%@ingg%n $9095¢ 1 Jhe ;Eé’ﬂﬁéﬁlel@@fﬂ%}%ﬁ AR &d Q:o:.ls 3,

let the rotary nmenber 2~ float 1s nounted on the back

3@%&&9&@&_* he 8660NLe s skifiBehe 22t Rradr MY AP (rotating
face the fifth permanent magnet 9 to reduce the

méBhefl smaused) bynt hegyei ghtc®fid hesdeotmiry. mentier pdrticular)
The rest of the structure is the sane as in the
heshadigmipinatsimwof m Eigst peirmahént|[ Q896¢t NEBtgnd two coils
fourth variation of the enbodinent illustrated in
3Fi 3B. vértdcdllwi ih balgesoei bedrr.eferring to Fig. 19.
Here, a whol e rotating mechani sm according to a second
[epBdli ment is represented by reference nuneral 101D
[0097] As shown in Fig. 19, the rotatln% nmechani sm
101D e Ediadi b8, ailt meunbipgrbraghens daLomd pd 1§caemaounted
enbodi ment in Fig. 19 has 33 a conbination of a_first
OEthﬁn‘éHPeﬁaﬁﬁ@? AB2BARBYt WS¢ oPLs d3ff8§8n$e|rtaidé§|1| gigfances

two tiers, while the flrst variatio
afdchani 8m? 1088 FPnMPHGESd1 STt R Pge% %raf%etﬁ 11£, 111f

artlc i é has a,conbi nation of a flrst per manent
EHE? Rd*FRotd6FFs 3, 3B vertically in only one

tier. IL%%gagj]tion, a bracket 23 for permanent magnets 4 is fixed
on the upper surface of the disk member 22 {(the upper surface
of the arm member 24 in the cross section shown in Fig. 19) and
first permanent magnets 4B, 4B are located on the bracket 23
vertically in two tiers.

The rest of the structure in the second embodiment in Fig.
19 is the same as in the first wvariation.
[0099]

Next, a fifth variation of the embodiment illustrated in
Figs. 1 to 11 will be described referring to Fig. 20.

A wheole rotating mechanism according to the third

embodiment is represented by reference numeral 100D in Fig. 20.

[0100]
Ag shown in Fig. 20, the rotating mechanism 100D according

to the third embodiment has a combination of a first permanent

magnet 4B and two coils 3, 3B vertically in two tiers, like the

second embodiment shown in Fig. 19,
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In Fig. 19, coil nounting brackets 11f and 111f are
mounted on the upper fane (canopy lie) at different
radi al distances and coils 3, 3 are nounted on each
of the brackets 11f, 111f wvertically in tw tiers. In
addi tion, a bracket 23 for permanent magnets 4 is
fixed on the upper surface of the disk nenber 22 (the
[HRBER surface of the armnenber 24 in the cross
section shown in Fig. 19) and first permanent magnets

4B, 4Bhafife LASAh AN PLAGKE]. 26, ARGl ¥ dcﬁhblnatlon

two tiers. The rest of the structure in"the sécond

o€MROdi PBOt pbPnkh8nt AfohEctHE SN RS ddnide f Imt the upper
variation. [0099] Next, a fifth variation of the

cenbadhtesh ikl User abed b8 sHogs: ik FQ glliw.ll be
described referring to Fig. 20. A whole rotating

mechabhseerder aradiadg & Ol dvrer tdaintd nagrikedbfestpdimanent magnet
represented by reference nuneral 100D in Fig. 20.
4B0404) tws cbdha Bp FBgin 2igt M0 r ¢t dtdmigarectilamesnber 11C is
100D according to the third enbodi nent has a
peowbiadtbehowftie timdt mpebaundhtandregrehonBzantal weember 11C
coils 3, 3B vertically in two tiers, like the second
ignpsavadad sRoan fmth @embgr mrﬁl@i@h tn tihige dtlhiikr @ember 22
enbodi nent in Fig. % rding a conbi natiaon
apgy §bepépﬁﬁﬁeﬁramg ﬁétr AB gndhenshdeid yayiaggon Hél Flg 18.

AJRBRIZ0 §5aakat e ESRET RSt FORCE TR harnE Al Becond
228208 100 6911 3 3, 38,10 F9,2003 S o8 e
[0102]

The way the coils are mounted on the horizontal member 11C
and the way the permanent magnet is mounted on the second disk
member 22C are the same as in the first variation shown in Fig.
16.

The rest of the structure in the third embodiment in Fig.

20 is the same as in the first variation in Fig. 16.
[0103]

Although not shown, in the rotating mechanism 100
according to the first embodiment, the rotating mechanism 100B
according to the first variation, the rotating mechanism 100C
according te the third variation, the rotating mechanism 101D

according to the second embodiment, and the rotating mechanism

100D according to the third embodiment, the whole apparatus may

be covered by concrete or a metal plate or a rigid plastic
structure so that the air pressure inside the covered space is

reduced to reduce the air resistance in rotation and thereby

35



provi ded bel ow the di sk nenber 22 and the horizontal

menber 11C is provided as a fixed nmenber parallel to

the di sk menber 22 and the upper frane 11, like the

third variation in Fig. 18. A hub 20 is fixed bel ow

the horizontal nenber 11C and the second disk nenber

22C i s nounted on the hub 20. [01021 The way the coils

. ' t. al . .

o R T e A A e RO ol T St dency
(gepker 22C are the same as in the first variation

shown in Fig. 16. The rest of the structure in the

Uhi r dyegbodi "Batohd dtiSbdimént of e Rt Arkition will
first variration in Fig. 16. [01031 Al though not shown,

bendkBeripkat regerRehgnitsmMrio@. 2acandi @ .to the first
enbodi nent, the rotating nechani sm 100B according to

the farsiholay i abkaginghemechahi ;g rrRejaniisrg 186C the second
according to the third variation, the rotating
emboiamesm 181bepaeesendiedgbyo relfe reacendumetradi MeWE, in Figs.
and the rotating nechanism 100D according to the
2ihand @@bodi ment, the whol e apparatus may be covered
by concrete or a netal plate or a rigid plastic
[§iPBEture so that the air pressure inside the covered
space_is_reduced to reduce the air resistance in .
rot at FBnFagd-t Bér épd 2% e Fetatiny arepheRdeRaAlP8f 15 so
with a higher rotation_efficiency. [0104] Next, a ,
SEELGRhETERDBBRFeRfCoFOihE Pr 888N LiFfie REFBRNGIL mMagaets 4 in

CHESShR RN L0 05 2 40 22 AMCLE cniseq ana
rotation of the rotary member 2 is maintained only by the magnetic
repulsive force between second permanent magnets 5 fitted to
three arm members 24 of the rotary member 2 and two third
permanent magnets 6 fitted to the fixed member 1.

[0106]

In the second embodiment in Figs. 21 and 22 as well, like
the embodiment in Figs. 1 to 11, a second permanent magnet 5
ig fitted to an arm member 24 of the rotary member 2 by an
attachment 24a and a third permanent magnet 6 ig fitted to the
fixed member 1 by an attachment 1llg.

Although not clearly shown in Figs. 21 and 22, the second
permanent magnet 5 and the third permanent magnet 6 are provided
with a movable cover for adjusting the orientation or magnitude
of the magnetic force, and the movable cover has the same

gtructure as the holders 11lh, 24h in Figs. 8 to 11 and works

similarly.
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enbodi ment is represented by reference nuneral 100E in
Figs. 21 and 22. [0105] In Figs. 21 and 22, the
rotating nechani sm 100E is so structured that the
coils 3 and first permanent magnets 4 in the rotating
mechani sm 100 in Figs. 1 to 11 are omtted and
rotation of the rotary nenber 2 is nmaintained only by
[(bhe7pagnetic repul sive force between second pernanent
magnets 5 fitted to three arm nenbers 24 of the

rotarynneidera2, anddusent peirflant@tMAGAL L MegREtRadhet to let
fitted to the fixed nenber 1. [0106] I'n the second

chebedcaRpt meMbErgs. faband 822 sagiveleld Dellk& thike disk member
enmbodiment in Figs. 1 to 11, a second permanent magnet

25 on shéitdtetr ehatfita2 InamEnd €6 24 196 rihduger © waky ote (bee magnet
2 by an attachnent 24a and a third permanent nagnet 6
tpslékt thd oty meimbed zedleat) By ian fdttadhiedowl lig..
Al t hough not clearly shown in Figs. 21 and 22, the
[8¢68hd permanent magnet 5 and the third permanent
magnet 6 are provided wth a novable cover for
adj ushi Fgreathersradmtatilorsof ine@mn tle rotarheshaft 21 below
magneti ¢ force, and the novabl e cover has the sane
theriired £ ifh RermangBEMAgREt ZRONE MagRet §q bt ithggotary
works _simlarly. 36 [0107] In Fig. 21, a fourth
mﬁ@#ﬁﬁn@nflﬁﬁﬁ e¥'(one magnet to let the rotary nember

2 1108t B (AL el ot he o nErber 22 0 {0 cunce
o} A 2% ]1ci\o\%eor lfertargeh.emrg% at'[l){e rEEir;cbe% m2emfb|e(1):a5.). 9A issecfc;r}& es%rocket
S2 is fitted to the tip of the ocutput axis of the motor M.
[0109]

The first sprocket 81 and the second sprocket 82 are
engaged through a chain Cn.

As the motor M is driven, rotational output of the motor
M is transmitted through the second sprocket S2, chain Cn and
first sprocket 81 to the rotary shaft 21 to rotate the rotary
shaft 21.

[0110]

The structure and advantageous effects of the second
embodiment in Figs. 21 and 22 other than the abovementioned are
the same as in the first embodiment in Figs. 1 to 11.

[0111]

Next, a third embodiment will be described referring to
Figs. 23 and 24.

A whole rotating mechanism according to the third

embodiment is represented by reference numeral 100F in Figs.
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[0108] A first sprocket S1 is fixed on the rotary
shaft 21 below the fixed fifth permanent magnet 5
(one magnet to let the rotary nenber 2 float) 9. A
smal |l notor Mfor starting the rotary nenber 2 is
nmounted on the |ower franme 13 of the fixed nenber 1.
A second sprocket S2 is fitted to the tip of the
-QuULPUt -axis of the nmotor M [0109] The first sprocket
S1 and the second sprocket S2 are engaged through a

chai nTk8. AStAendOhRcHYHiSr LYER, JUMd0RAl teUtPHE third

of the notor Mis transmtted through the second
efmBbaglehtS2inChaidgs Cn2andandi rad sgf oabﬁliaﬂ tot R ectrical
rotary shaft 21 to rotate the rotary shaft 21. [0110]
géheratpweture and advant ageous effects of the second
enbodi nent in Figs. 21 and 22 other than the
[abagénentioned are the sane as in the first
enmbodi ment in Figs. 1 to 11. [0111] Next, a third
enbodinegritg wi2Bl, blee desurd bedbeef ef tihegrovatEngsne@panism 100
and 24. A whol e rotating nechani smaccording to the
ipgpilpdesenpoti gmricak oesddeni®d dy-aretevenctFhuimr siovering
100F in Figs. 37 23 and 24. The rotating nmechani sm
theompet ARRMNY ®f Fhet ApFdngehbod kege gﬁFli@%.cczearlng the

and 24 is applied to electrical _generators. ,
lower opening of the casing 1F; and a partition 15F located in

the middle of the casing 1F.
[0113]

A radial bearing 16 is provided in the center of the top
cover 1Ft and a thrust bearing 18 is provided in the center of
the partition 15F and the rotary shaft 21F is journalled by the
radial bearing 16 and thrust bearing 18.

A rotor (or disk member) 22F is fixed on an upper portion
of the rotary shaft through a hub 20.

[0114]

An annular magnet mounting member 4B which is concentric
with the rotary shaft 21 is provided on the radially outer rim
of the back surface of the rotor 22F. A plurality of first
permanent magnets 4F are fitted all around the inner periphery
of the magnet mounting member 14B.

A fourth permanent magnet 8 is located in a radially inner
area {(center area) of the back surface of the rotor 22F in a
way to surround the rotary shaft 21F.

[0115]

A plurality of second permanent magnets 5F are fitted at
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[0112] In Fig. 23, the fixed nenber of the rotating
mechani sm 100 includes: a cylindrical casing 1F;, a
top cover IFt for covering the upper opening of the
casing 1F; a base 14F for covering the |ower opening
of the casing 1F; and a partition 15F located in the
m ddl e of the casing 1F. [0113] A radial bearing 16 is

r@ Ay egntgr;rlé‘ficﬁm eEaﬁEagﬁg $QPe r GOVE! togr:{:her\ﬁj;tygaer aurface

rust bearing 18 is provi the cen

o@afﬁéti“@f‘oﬂﬁla% tah@ﬁehﬁ%réh%t 31]:5eh§rh.9%{"é‘llllt.9:§je rotary
by the radial bearing 16 and thrust bearing 18.

shaker 20014 skom@abehe 23kdumtlereedeon an upper
portion of the rotary shaft through a hub 20. [0114]

An anpupaiir SRYHSt o FOLINL +A JpSEiReEnY Bnaddihéts i 6F are fitted at

concentric wth the rotary shaft 21 is provided on

rebalnadi mt ¢ yvals aadiablyobut bédbatke secbadepoimihient magnets

rotor 22F. A plurality of first permanent magnets 4F

5&8r elfli atredndl ther cumduniferiemeer. peri phery of the

magnet nounti ng nenber 14B. A fourth pernmnent magnet

[81L6]l ocated in a radially inner area (center area)

of the back surface of the rotor 22F in a way t

sur r ofingct hesywpparyisaanenpar. 310185 $¥RQQW¢ﬂm§)ﬂ(ﬁlsk coil

second permanent magnets 5F are fitted at A 38 reqgul ar

3Fnﬁ@?v&ﬁ?CtﬁlélﬁydB&Pﬁfa§&9@rl&réﬁqﬁﬂd@ﬁelﬂb§@¥area between
ace of thﬁ rotor 22F on a circunfere

E‘Srﬁ%’?ﬁ’? 2GR Q%P%F&F;ionsh%? t ?P%FPlér%‘&%oﬁ’eng member
3gls'r(1:gnflgcr:gge8' at the upper end of a cylindrical part 15Fc in

the center of the partition 15F. The coil supporting member 31F
is formed integrally with the partition 15F.
[0117]

A movable partition 91 is located in the area between the
c¢oil supporting member 31F and the partition 15F. This movable
partition 91 is so structured as to slide on the inner wall
surface of the cylindrical casing 1F by a hydraulic means (not
shown) while keeping a ligquid-tight condition.

In the center of the movable partition 91, an annular £ifth
permanent magnet 9 is fitted in a way to surround the rotary
shaft 21F. Hence, as the movable partition 91 moves vertically
in Fig. 23, the fifth permanent magnet 9 also moves up and down
vertically in Fig. 23.

[0118]

The surfaces of the fourth permanent magnet 8 and fifth

permanent magnet 9 which face each other are sco structured as

to have the same polarity and repel each other. Hence, as the
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A plurality of third permanent magnets 6F are fitted
at regular intervals radially outside the second
per manent magnets 5F all around the circunference.
[01161 A coil supporting nenber 31F for supporting a
disk coil 3F for electricity generation is provided
in an area between the rotor 22F and the partition

£1%En TherfidnSURRGHELNS Merbal, o i s1bgsat &g, aﬁhéh]ffourth

upper ‘end of a cylindrical part 15Fc in the center o

bRRapahti ik§hRelSE, DGy LR} iHRRYEH B8 ABEDESt B2 mdrber and
pformed integrally Wt h thé*pargﬁiion 15F. [0117fFA

tHeViehbga pay twd i tdldesrkagatl €l ivhili: akeatledt wRathe thrust
the coil supporting nmenber 31F and the partition 15F.
béhringoiabbed peduice ahedtotstionsverdisteereas to

slide on the inner wall surface of the cylindrica

casi ninlthedglachydcall generabsr (hroting hbemyowdt 1 g mechanism
keeping a liquid-tight condition. In the center of the
1abZanteopding tiorhel segpndnembadineht hin fEgsmndit and 22, the
magnet 9 is fitted in a way to surround the rotary .
edpgErigat. gpBREating ehd igdealye cpar biet ilowrovesbies reducing
vertically in Fig, 23, the fifth pernmanent magnet 9
thesEeRDFEINGE Whd CHoRNPPYEPEREaPFatd OB g. 23. [0118)

ghe Eurfaces of the fourth permanent nmagnet 8 and

PP per manent magnet 9 which face each other are so

structured as._tq.,have the sane polari angd repel '
cach BPRe: 3 marer sbbail el i fBr i dE iR iR e ins to
F%gsprgggghdcbgger to the fourth permnent magnet 8,
oyancy IS girven to the rotary nmenber and

A whole rotating mechanism according to the fourth
embodiment is represented by reference numeral 100G in Figs.
25 and 26.

The rotating mechanism 100G according to the fourth
embodiment in Figs. 25 and 26 ig applied to an electrical

generator with a Darius windmill.

[0120]

In Fig. 25, the rotating mechanism 100G includes: a casing
1G; a rotary shaft 21G disposed in the center of the casing 1G;
a fixed cylindrical coil 6G located in a way to surround the
rotary shaft 21G; and a Darius windmill 300 which rotates
together with the rotary shaft 21G.

[0121]

Fig. 26 is a sectional view taken along X-X in Fig. 25.

Although not clearly shown, a spiral groove 5G is formed in the

rotary shaft 21G and the groove 5G is cocated with liquid magnet
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t he buoyancy works to decrease the thrust exerted on
the thrust bearing 18 and reduce the rotation
resistance. In the electrical generator having the
rotating nmechani sm 100E according to the second
enbodi ment in Figs. 21 and 22, the electrica
generating efficiency can be inproved by reducing the

a%@s'bé 3Rge iaCI&o%Eerq%%e et | Qe gs%%%g.“e’“’ a

ourth enbodi ment w | escri bed referri to

Fi 9S. TRe @8e2%nd U &%E%Eé{“ghﬂ‘fﬁhégésﬁaf Med by a

to the fourth enbodinent is répresented by reference

beHFehg (2H8%1 bddkithg, 22ta8Howh) PRSI AYNEn upper member
mechani sm 100G according to the tourth enbodi nent In

1EGYSE 28e s 28y i SndBPitd Qdwed aRdELECEhE CAbLa BRNEHAEOI1G i
wth a Darius wndm|ll. [0120] In Fig. 25, the
jbaratilbgdnee ankeasp i Gdorploides baagasigngs d Gonination of
rotary shaft 21G di sposed in the center of the casing
alpdialfbeedingl andra cabrest |beeGr imgatrest igheawnjaypricrided on
surround the rotary shaft 21G and a Darius w ndm ||
a3dowehi whmberafld§ ofogbehemsiingh the rotary shaft 21G
EOlZl] Fig. 26 is a sectional view taken along X-X in
[FL82]125. Al though not clearly shown, a spiral groove
5Gis_forned in the rotary shaft 21G and the groove
5G i sIRoBbedraFaRingqueahabgaBt 1086 Shyssearegtyyed, when a
cover- i ke nmenber (not_ shown). The upper _ end of the
IopEar 9TsHARE ZPERFSS| ShenYrPemigy 400, the spiral groove 5G

coated with 1liquid magnet, sgpirally disposed inside the
cylindrical coil &G, rotates ag well and due to the relative
rotary motion of the cylindrical coil 6G and magnet 5G, an induced
current (electricity generating current) is generated. Since
any ferrous metal that is attracted to the magnet is not used
here, electricity can be generated easily.

The generating current generated in the coil 6G is stored
in a battery 400 located at the bottom of the casing 1G.
[0123]

Since the rotating mechanism 100G does not use any ferrous
metal, if a weak wind rotates the rotary shaft, electricity can
be generated.

Also, by doubling the windmill shaft and journalling the
outer shaft by a bearing and using the thrust for internal
rotation, thrust bearing rotation resistance caused by the
weight of the windmill 300 can be reduced and resistance in
rotation of the windmill 300 can be substantially reduced. As

a consequence, the efficiency as an electrical generator can
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bearing (radial bearing, not shown) provided on an

upper nenber 11G of the casing and the | ower end of

the rotary shaft 21Gis journalled by a bearing

(conposite bearing as a conbination of a radial

bearing and a thrust bearing, not shown) provided on

a |l ower nenber 13G of the casing. [01221 In the
bEOt ak-h-Rg sERChani sm 100G thus structured, when a force

of wind rotates the wwndm Il 300, the splral groove 5G
[ceated with |liquid magnet, spirally disposed inside

the cylindrical coil 6G rotates as well and due to

the retatisveadded atNatiothen iafl ddteradd netihs@d msts 8%e for
and magnet 5G, an induced current (electricity
igtostathgecpureties ichlgeaatatiosl .f oriaRea ncady st et petdn is not
nmetal that is attracted to the magnet is not used

iheepded| e tlhintitt yheanetknjeakredak edsthy . pridwent invention.
generating current generated in the coil 6Gis stored

in a battery 400 | ocated at the bottom of the casing

E01231 Since the rotating mechani sm 100G does not

BHé@fa ¢SEEipbdon At Brawiifngg weak wind rotates the

rotary shaft, electricity can be generated. Al so, by
(86éBling the windmill shaft and journalling the outer
shaft gy Eearln% and using the thrust for interna

[Fd€at tbn? PhABsV1BWAPIng fESEi SHLPEIMEPAnOE Ehgsdavption.

the wi ndmi an b reduced and

(ERS, (BTSSRl (b2 a0t L, 300 cap g teducgd ang
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i ncreased.

[Fig. 4]7an enlarged fragmentary view of what is shown in Fig.
2.

[Fig. 5] a plan view showing details of a coil and a permanent
magnet in the first embodiment.

[Fig. 6] a sectional view showing details of a coil and a
permanent magnet in the first embodiment.

[Fig. 7] a sectional view of the coil shown in Figs. 5 and 6.
[Fig. 8] a plan view showing an arm member with a second permanent
magnet, and a third permanent magnet.

[Fig. 9] an enlarged fragmentary plan view of what is shown in
Fig. 8.

[Fig. 10] a view taken in the direction of arrow Y in Fig. 9.
[Fig. 11] an enlarged fragmentary plan view showing the arm
member turned from its state shown in Fig.o9.

[Fig. 12] a plan view showing a variation of the structure shown

in Figs. 8 to 11.
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[0124] It is added that the illustrated enbodi nents

are for illustrative purposes only and the foregoing
description is not intended to limt the technica

scope of the present invention. Brief Description of

Drawi ngs [0125] [Fig. 1] a plan view of a first

enbodi nent of the invention. [Fig. 21 a sectiona

mgw Ggkeg ﬁhaﬂgv‘{ew mﬁﬁoﬁllglg b £liFsQ- vélrlar&l%[ Ye9eehe First

fragnmentary vi ew of Is”shown in Fig Fig. 4]
edBog8ihahged fragnentary view of what is shown in Fig.

2. [Fig. 5] a plan view show ng details of a coil and

[Rripger raheat sefBgBAR1 ikhe chikent aewbeodiynentin [Fiigy. 16].

a sectional view showi ng details of a coil and a
[Pegmanehtanregletrged £haghensbhrembbey ehwhaltFig. sAdwA in Fig.
sectional view of the coil shown in Figs. 5 and 6.

1BFig. 81 a plan view showing an arm nmenber with a

second pernmanent nagnhet, and a third pernmnent

[Fagnelé] [aF gnlejrged Enbgmgntatyaghewtcel whaltansvékownfin Fig.
what is shown in Fig. 8 [Fig. 10] a viewtaken in

l¢he direction of arrowY in Fig. 9. [Fig. 11] an

enl arged fragmentary plan view showi ng the arm nenber
Fagneg” anﬁFPQm§P5ﬁ§Ysﬁ8ﬁ/ﬁ1Pﬁaﬂ=| yigw pfi g. segongd ppadation
%I EOMAng a variation of the structure shown in
OFj gRe Birgt1¢™PRdipepg- 131 a plan view showing a

[]E'%.c_r.;?tlél]ara{ %trla%rgne?'ftatr@e sfeicrtsltonal view of a third variation of
the first embodiment.

[Fig. 19] a fragmentary sectional view of a fourth variation
of the first embodiment.

{[Fig. 20] a fragmentary sectional view of a fifth variation of
the first embodiment.

[Fig. 21] a longitudinal sectional view of a second embodiment
of the invention.

[Fig. 22] a sectional view taken along X-X in Fig. 21.

[Fig. 23] a longitudinal sectional view of a third embodiment
of the invention.

[Fig. 24] a sectional view taken along X-X in Fig. 23.

[Fig. 25] a front view of a fourth embodiment of the invention.

[Fig. 26] a secticnal view taken along X-X in Fig. 25,

Explanation of Reference Numerals
[0126]

1l...Fixed member

2...Rotary member
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enbodi nent. [Fig. 141 a sectional view taken along Y-Y
in Fig. 13. [Fig. 15] an enlarged fragnentary vi ew of
what is shown in Fig. 13. [Fig. 16] an enl arged
fragmentary view of what is shown in Fig. 14. [Fig.
17] a fragnmentary sectional view of a second variation
of the first enbodinent. [Fig. 18] a fragnentary

segki on GMIOf athird variation of the first

3¢ n%%d m%ht\i|s . 191 a fragnentary sectional view of

4a f@gggg Fé&hghbﬁe mggnEQe first enbodinment. [Fig. 20]

fragnentary sectional view of a fifth variation of

5t heskibah pERRPRANEBR! mabhkd. 211 a | ongitudi nal
sectional Vview of a secCond enmbodi nent of the

6l. N"VeRt r@Npelrhbgen2hagneect i onal view taken al ong X-X
in Fig. 21. [Fig. 23] a longitudinal sectional view of

sa.t Roudtanpedmameht abghee i nvention. [Fig. 241 a
sectional view taken along X-X in Fig. 23. [Fig. 25] a
91 r oRt. fxhepeamaacshaumbhnenbodi nent of the invention.
[Fig. 26] a sectional view taken along X-X in Fig. 25.
1Expl- HppeirofirefmeRef er ence Nuneral s [0126] 1... Fi xed
nenber 2...Rotary nmenber 43 3, 3B...Coils
.Middle frame
13...Lower frame
15, 17...Bearing supporting plates
16...Radial bearing/upper bearing
18...Lower bearing
19...Radial bearing
20...Hub
21...Rotary shaft
22...Digk member
23.. .Bracket

24 .. .Arm member
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4...First permanent magnet 5...Second pernmanent

magnet 6...Third permanent magnet 8...Fourth

per mmnent magnet 9...Fifth pernmanent magnet
11. .. Upper frane 12...Mddle frane 13...Lower franme
15, 17...Bearing supporting plates 16...Radi al
beari ng/ upper bearing 18...Lower bearing 19...Radi al
bearing 20...Hub 21...Rotany ghaft 22...D sk menber
23...Bracket 24... Armnenber 44 Clains [1] A rotating
[rechani sm characterized by conprising: a fixed menber
having a bearing; a rotary nenber including a rotary

shaf taAj evt a8inhefleBltahiigm BBAkLhRHe2Rged Bi/SkcRR¥GANg:
provi ded on the rotary shaft; a plurality of coils

whi chaaf exgauneebeenhbhenti xedeaetingr; and arranged at
regular intervals on a circle centered on the rotary

shaf t a rmhry hemberpenohnéihg Ao rymhy fd jenrnbé led by the
di sk menber,
bearing and a disk member provided on the rotary shaft;

a plurality of coils which are mounted on the fixed member
and arranged at regular intervals on a circle centered on the
rotary shaft; and

a first permanent magnet mounted on the disk member,

wherein first permanent magnets are arranged at regular
intervals on a c¢circle centered on the rotary shaft and arranged
to face the coils,

[2]

The rotating mechanism as described in Claim 1, wherein
the coil is penetrated by a core member of nonmagnetic material
and a member of magnetic material is located on its end face
away from its end face opposite to the first permanent magnet.
[3]

The rotating mechanism as described in Claim 1 or 2, so
structured that:

a plurality of arm members are fitted tc the disk member;

a second permanent magnet is held on the tip of the arm
member by a first magnet holding member;

a third permanent magnet is provided radially outside the
arm member in an area of the fixed member:

the third permanent magnet is held by a second magnet

holding member; and
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wherein first permanent nmagnets are arranged at
regular intervals on a circle centered on the rotary
shaft and arranged to face the coils. [2] The
rotating nechani smas described in Caim1, wherein
the coil is penetrated by a core nenber of nonmagnetic
material and a nenber of magnetic material is |ocated

on its sOd,faree AN :Lrsogbhtﬁagﬁé {RER ORPWIdShd Permanent

the first” permanent magne he rotati ng

aﬁﬁaenﬁm@andsaqrf&%qdmoﬁl%ﬂatllcﬁ{ feomSD conkii¥e b 86 which
a plurality of armnenbers are fitted to the

tHeS ks BRI e rifa s od nﬂagﬁéﬁﬂli%ntiﬂm@tﬁ?@t shaehelid amfliential
tip of the arm nenber by a first magnet hol ding

poelirbebn ast bhedthetdnpermamegnemafepr.ovi ded radi al |y
outside the armnenber in an area of the fixed

(anber: the third permanent magnet is held by a second
magnet hol di ng nenber; and 45 a repul sive force is
generdhed et iy wecbadiper memedescmagrdt imvE€daim a3, =0
direction of rotation froma condition in which the
sSevehyrpdr kAAEAt magnet is in the same circunferentia
position as the third permanent magnet. [4] The

rot at FR§ RbERBNMaENES g@ééanaeaemhee &ﬁwmédes@f nonmagnetic
structured that: the first na%net hol di n nenberi

mAE8E18L ABANEYREPFRASENE: FECORRIPEETRRS eé&% forms

er mmnent m net
cpen area ch ;Tiows radiation of lines of magnetic force

from the second permanent magnet;

the second magnet holding member is made of magnetic
material and surrounds the third permanent magnet and forms an
open area which allows radiation of lines of magnetic force from
the third permanent magnet; and

when the open area of the first magnet holding member and
the open area of the second magnet holding member do not face
each other, no magnetic interaction occurs between the second
permanent magnet and the third permanent magnet but when the
cpen areas face each other, magnetic repulsion occurs between
the second permanent magnet and the third permanent magnet.
[5]

The rotating mechanism as described in any of Claims 1 to
4, wherein:

a fourth permanent magnet is mounted on a lower surface
of the disk member;

a fifth permanent magnet is provided on the fixed member

in an area below the fourth permanent magnet; and
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an open area which allows radiation of |ines of
magnetic force fromthe second permanent nagnet; the
second magnet hol di ng menber is nade of magnetic
material and surrounds the third permanent magnet and
forms an open area which allows radiation of |ines of
magnetic force from the third permnent magnet; and

when the OPah YedhaHerdtRabhbst i SB8NGInN NFa BB fourth
and the open area of the Second nmagnet™ hol di ng nmenber

péemAfiknt amegneachnat ker hake WREN@kke palieraeli @& the fourth
occurs between the second permanent nagnet and the

pebmaflefper ilmgaat .magnet but when the open areas face
each other, magnetic repul sion occurs between the
second pernmanent magnet and the third permanent
magnet. [5] The rotating nmechani smas described in
any of Clainms 1 to 4, wherein: a fourth permanent
magnet is nmounted on a |lower surface of the disk
menber; a fifth permanent magnet is provided on the
fixed nenber in an area below the fourth pernmnent
magnet; and 46 the fifth permanent nagnet is arranged
to face the fourth permanent nagnet and to have the
same polarity as the fourth permanent magnet. 47
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