Specification Rotary Mechani sm Technical Field [0001 The present
invention relates to a rotating nmechanism constituting a rotational.
body structure in an electrical generator, notor or the |like and
nore particularly t.o a rotating nmechanismof the tyrie which has a
vertically extending rotary shaft B%p round Art 0002] As one
exanpl e of such a rotating mechafFsm® &#% éct romagneti c rotating
machi ne with a nmagnet rotor has been proposed (for exanple, see

Pat ent. Docunent 1) 0003] Here, such rotating mechani sm has vari ous
bearanSQ%Eé%? halthe rotary shaft and the rotating nechani sm
performance depen s on the level of rotation resistance. Hence, it
is necessary to mininmze the rotation resistance to inprove the
performance or efficiency as a rotating nechanism For this purpose,
provi si onrdhai deechand s¢n whi ch  encourages or assists rotation is
consi dered desirable. However, if rotation of the rotating nechani sm
encour ageboday] supplying an electric current, etc. from outside, the

"put:: energy would increase, only to lower the efficiency of the
rotating necharitsmprdé€én©4intanPabentreDetwrento ref eotedihg alkavenism
the object is to obtain ail. nmotor or DC generator which does not

use a commistioryting a rotational body structure in an electrical
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 is
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 outside, the input

energy would increase, only to lower the efficiency of the
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a brush and a. position, sensor and causes no rib torque nor i"

vol tage but not to contribute 1:.0 inprovement in rotating nechanism
efficiency, Patent Docunent V MJA No. 2000-197327 Disclosure of the
invention Problemto he Solved by the invention (0010.5 The present

i nvention q?s been pr.o osed inviewof the 1 intended .. . above
problen1d?° aRAng $ Haftand is to provide a rotating nmechani sm
whi ch has @§§ f|on f f i~ has a very high :re~.t.at.:.1 e 'ienc. "y
nmeans for ng the Problem 00061 A rotating nechani sm according

to the present M\@%@éb AN pdSinkhar 1a¢ket hzede BYas90P! i shdGpfdxedis to
menmber (1) having a bearing (16, (>r 18) a rotary nember (

i ncl udi ngoac £ Of aryc $haldr 62Bc hesepatbedabych Becbeast %@eaé\@o@cmdjtfé‘tor,
menber (22) provided on the rotary shaft; a plurality coils (.)

whi ch ar es mudieindm ifriteed seRmBer abd. Yaabdsanoanged @tquegubarrib
intervals or, at circle centered. on the rotary shaft . ; and a.
first pervanease a neot (b mavAarrabutke tb - improveemner {22)rotating
wherein first permanent magnets (4) are arranged at regul ar

i nt erval smethanisinreféicéateyed on the rotary shaft (21) and arranged
to face 2 the coils (3) (Caiml). [0007] Here, it is preferable

t hat t he Batén¢ 3pohempehefrati@dAbiio.a2000e L¥e@Ber of nonmagnetic
material (for exanple, stainless steel) and a nenber of magnetic
material (for exanple, iron disk

Disclosure of the Invention
Problem to be Solved 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 rotation 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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or iron plate) be located on its end face away fromits end face
opposite to the first permanent magnet (4) (Claim?2). [0008] It is
preferable that a plurality of arm nenbers (24) be fitted to the

di sk nmenber (22) , a second permanent nagnet (5) be held on. the tip
of the arm nmenk' ber %2 4) by a_first magnet holding nenber (24h) , a
third. perpanentlfad ét(%k?lﬁelérovided radially outside the arm
menber (Zg in. an area of the fixed nenber (1) the third pernanent
magnet . ( §0%%]held by a second magnet holding nenber (I _h) , and a

R e L

nmoves in a dire i on rom a condition

second pegngdg%g% ARG tok @oéﬁi%bﬁ{kgo%%?éﬁ’iﬂrw ehemdal, Rasd Hinhss

as the thir nmagne on in which the second.

per manent t t hd I AL~ DRINEtoEcab@ar | i R8n disk
baLe) . HeTeoit a}rgd%rf\g?@?gglég R orRE TREEL: TRINRL o cBERE0T ners

per manent , PBONST $1(@)e )08l BHIEEBNGN iithe cRUNBEE e dwSHY G M sMefef Sce
(24). [0009] it is preferable that the first magnet hol di ng nenber

(24h)  besppdgigt B@nﬁﬁgngtiix%tﬁngﬁda&Jer{tf lacexanple, @ lmimuam or
pl astic) and surround the second pernmanent nmagnet (5) and. form an
open area[6/346h) which allows radiation of lines of magnetic 3 force
fromthe second pernmanent magnet (5), the second magnet hoIdin%
menber (11h) beIvnutle mfe fenguiet ¢ ct et ex ipdlurElart yexdnpira, menpbekel (24) be
chronme steel) and surround the third pernmanent nmagnet (6) and form
an open aféated1oh)tinhi dhshl hemberad?al i oa stcPndeBerspnpagneageet (5)
force fromthe third. permanent nmagnet (6) , and when _
be held on the tip of the arm member (24) by a first magnet holding
member (24h), a third permanent magnet (6) be provided radially
outside the arm member (24) in an area of the fixed member (1),
the third permanent magnet (6) be held by a second magnet holding
member (11h), 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
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t he open area (24Th) of the first magnet hol di ng nenber (24h) and
the open area (110h) of the second magnet hol di ng nenber (1-1h) do
not face each other, no magnetic interaction occur between the

second pernmanent magnet (5) and the third pernmanent magnet (6) but

when th 40 f

manet i o SORT oo Satur et kb AR SR e et rieaer ] S ey
t he thi et Jmonet 1,6 ii : [ I

t h:t aI ;g’ﬁﬁ%r manent q%gge%eE%%?C%é)ﬁ?g%ggﬁa%f%%\}eiﬁsﬁ %g%rg&%feq

the di sk member £dmedstelih 2R8Tr BRPEBLNABRYGABE thiPh BerREOMWECLRhet

the fixed nmenber (11 in an area below the fourth perrmanent magnet

(8) , and(dherdd Ebhm RedPIERcBRINEIh( Whiken annangedaboataes dhe ines
fourth pernmanent magnet (8) and to have the sane polarity as the

fourth pesfangiet ragoeice 8ronCiaé Mib)rd Heftharidntd maphetelabl eatdathen
the fourth permanent nmagnet (8) be nmounted on the |ower surface of

t he di sk tesrbeser 22)edy(240ist advihltdss fSitree] rfddridthdaolstiay) memtbdhe(24h)
fifth permanent magnet (9) he nounted on the fixed nenber (1) by a
st ai nl essasd eghe fopenngregstiayph) [ 6£0LthE Becosdpmeiearcdbbhe lidiatg trhnber
fixed nenber (1) be conprised 4 of an upper franme (!1) and a | ower
frane (1.8)1llphidh are fegy aaclpodtiyenal nannabactor éntewleatianderur
connecting nmenber (lib) which connects the upper frame (11) and the

| ower frapetyasy tigf S@mdopeménﬁnwn@%ﬁt[ﬁ%mpd the third permanent

magnet (6) but when the open area (240h) and the open area (110h)
face each other, magnetic repulsion occur between the second
permanent magnet (5) and the third permanent magnet (6) (Claim
4) .

[0010]

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
4



in the above rotating mechanism since it includes plural coils (3)
arranged at regular intervals on a circunference on the fixed nenber
(1) and plural first permanent nagnets (4) facing the coils (3) of
the rotary menber (2), when the rotational body (2) is first rotated

by a gi VenFn%g ‘-§Pper %Etraa Tl%t Iagaha owélnqgi‘c % C(lir?’p‘:vg%lbﬁ FELE é‘é&f‘ar

in the coi i“n accor ance Wi emng eft rul e.

i nduced cgeigﬁenggshmqr g e Laidy (%aﬂerk% crt%géi%érm@ei (Pip)

per manent " ma in the sane direction as en it sinitia
rotat ed. mlehhesnﬁeaée £RAcg 5@@ E%ﬁé' onal bogdyr k)1 b@sr bestne (13).
rotated, for exanple, by a nv? then an i nduced current is

generated inthe coil (3) and on the principle of so-called "Aragon"
s disk, " it works to encourage rotation of the rotational body,

t hereby assderng arvehy hinglentdteat i on efficiency. [0013] If the coi

(3) is penetrated by a core nenber of nonmagnetic material (for
exanpl e, dgvainljess steel) and a nenber of nmagnetic material (for
exanple, iron disk or iron plate) is located on its end face away
fromits end fate Oppesidve trotthengf heshapesmaneimcedgnéncldpecChaiml
2), the nmenber of magnetic material intensifies the magnetic field
gener at edcpalehé3¢obkrap@pdant akgolet theecvpésnenberciisunfigdeepfe on

nonmagnetic material, r, stainless steel in particular, a nagnetic
field prop&el ¥ ipass aemhat oligh 2hd PéHEMEFEES CaRe TS rrepee e (4)
field is properly generated fromthe coil (3), |7. addition, since

the core FBABEE ke §OAdANEYhEL he FRESEYATCTRET {3 at PRSI B2 henal

first pernanent ghet 4 whi ch prevents the rotational bod¥ from
bei ng bra redy |_(|§$mls flrs rotated by a given means to start rotation,

an induced current is generated in the coil (3) in accordance
with Fleming’s left hand 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 rotational
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 disk 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,
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since the nenber of magnetic material is away fromthe first

per mmnent magnet (4), it is less likely to be attracted by the first
per manent nmagnet (4) [0014] in. the present invention, if plural arm
menbers (24) are provided, a second pernanent magnet (5) is held on

the tip of the arm nenb by f h

§ﬁ4h) a Stﬁ;ﬁ&esér%ﬁéhgrhﬁgﬁ%éﬂctlégrvl . 5 m% Ol‘jg )??/P%ﬁ?%‘u%aesses
e arm nenber f the f d

third pekfanead Frﬁ@n‘légr%g’)‘g‘i‘r‘ggﬁg? b 'éls )s(%c‘?ﬁnﬁ?nn%]g%(eg ngf Hperly

menber . | 1h) (d.aim 3, I b
second pé %ﬁ@g?dnﬁgﬁ@t t% Co&ﬁ) (Pﬁgg[]ﬁltlrg Lgrplrjrai:ag[] ng;\lgvgten(g)he
Egtzsat fas the ar g\gge@%tl(o 4) and adds a torgue tethe; di sk mmihernetric

As a co ot ation is encour aged w t hout supply of

current. hoemounstfe.d Hoetmr%@gé&b Ehe%ip@t g@qﬁa@ﬁéd&@aé%k (8),

and the flrs pér manent nagnet s con.sidere n action, the

second _pepiRRCQL o BRIRC D) ALt {dita 1 N PeFGRNSBI ngrERkels) Mork,

to increase t action. [0015) If a fourth ‘permanent magnet (8) on

the rotary;sicde +aRd negfeld I REIgRNEN Bgheta) Ns aeapr dvddedhet Aerst
fifth permanent 6 nmagnet (9) is located to face the fourth pernmanent

magnet (8peraRdentSmhaeetoppysi te 16 Idwes flourdly per enentrargret by6yhe
has the sane polarity as the fourth permanent magnet (8) so as for

the fourt Fipetmremanmgnelagr{sd) on the rotary side and the fifth
permanent magnet (9) on the fixed side to repel. each other (Caim
5) , magn€dioaajepul si on between the permanent magnets (8, 9) works

In the present invention, if plural arm members (24) are
provided, a second 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 outside 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
(11h) (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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so as the whole rotary nenber (2) to float fromthe fixed nenber (1)
As a consequence, the thrust exerted on. the fixed nmenber (1) by the
rotary nenber (2) can be reduced close to zero and friction caused
by the thrust can be reduced close to zero. [00163 By conbi ning all

the abovenSLLUEtUsps: anthiliels St f0s opd FGLIAN dd Loty analed he)

rotary ne s reduced cl ose 0 zero an at1 ng nmechani sm

with a veryahigh £oratipBocetti ehennt s ohtalneta il dkhne: (s) has

Furthernmore, in the pre invention, plural “coils are arrange

l'ike a ripgebeinean,ihe; £ ourd hiRerrtpnent argReknt8hacabd (b §6148 for
per manent magnet (9), ring arrays of coi fps are vertically spaced,

the pol arthiesowfci e rvRiddrgahbynspaced orfthayfo@hrg il ahe 6Be £ifth
determ ned as to generate a repulsive force, and plural air core

coi | s W thethehenoperyends supoanthe dowadas ©id aoat €fe betaweather (Claim
vertically spaced arrays of magnets in order to generate electric
power. [ 0818 mabhe:teleeepiit sponase tgernet ahedbdymdientamagaete t®i 193 works
between the upper and | ower arrays of magnets can drive, for

exanpl e, s@ as mbtcowhpbentedaon ndeodog 20f tohel i s kK rentiée {2238d @mber
the electric power generated by the air core coils can drive, for
exanpl e, &lhetor provided to rotate the di.sk nmenber (22) only.

; 0019] Here, the "notor provided to rotate the disk nmenber (22)

only" i s connecked trIRIEERE nerre dhquEh epierdeghog §egrfored member

(1) by the rotary member (2) can be reduced close to zero and
friction caused by the thrust can be reduced close to zero.
[0016]

By combining all the above structures and their actions,
friction in rotation of the rotary member (2) is reduced close
to 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 (9), ring arrays of coils are
vertically spaced, the polarities of the vertically spaced
arrays of colls 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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belt and thus it is possible for the disk nenber (22) to rotate:

even when the rotary shaft (21) is not connected to a driving

source. \Wen. electric power is generated by rotating the arrays of
coils arranged like rings together with the disk nenber (22) , it is

' Lb ly the disk : - .
tho rotard SRsPE [EARRE0al) e o8 o P RE S SRR Y 237 s e
truct b | t tiyely wit .

otary shat eopats BouBRcSgheralel By b8 AXE Jokb oLESRREL AP1vEP for

ef fectivebyapy1bi xingor dheF O By shatlotbde tnk andkl RLlhAg gﬁ@y-&ﬁiy.
bearing provided there bear the weight of the disk nenber (22).
(0021) In[addbyion, regarding the upper and |lower ring arrays of
magnets, by fixing the |lower array of magnets and nounting the upper

array of nagnetseos,t bige diakt dehelvi{ded td hetditsk chenbeEk ©@@betan22)
be fl oated by repul sion between poles of the sane polarity. Al so, as
descri bedoabgvesekeahkict epower ttan diesk gendreat ed@2)n theodilt €£og€ar or
coils by rotation of the disk nenber ,22) In this case, rotation of

t he di sk befrbeand 2Z)usnhanceposshelef ferttlae hiismleddnpear Magnetbcrotate
force. 8 Hest. Mode for Carrying out the Invention ~ _0022] Next,
enbodi meneseof whha phesentairgveheifon (ai) | ibenotdeseninbetedeterai agivong
t he acconpanyi ng drawi ngs. First, a rotating nechanism 100 as a first
enbodi neneoutesbodipentsl agtyipeodescs Bedareftad PG At tF RS the aprays

11.
of coils arranged like rings together with the disk member (22),

it is also possible to rotate only the disk member (22) without
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.
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[ 00231 The rotating nechanism the whole of which is represented by
reference nuneral 1.00 in Figs. 1. and 2, includes a fixed nmenber 1,
a rotary nenber 2, a plurality of coils 3 nounted on the fixed
menber 1, and a plurality of first permanent magnets 4 nounted on

the rotar er. 2.. 00241 The fixed . nenber 11 is a three-layered
structur e%le%%moqgh =S n%ﬁﬁé’rlqgrﬂfé: clLf‘,e ?rﬂf ©%rame 12 and a | over
frame 13 a}ro%nﬁtacked t hrough ei ght connecting nenbers lib with
spaces in thé "vertical direction (see Fig. 2). Specifically, the

upper frame 11 j§,forngg, irﬁgntfggil%tlhattﬁrealISP&é@ngn%!nv%rfﬂ&%rW?vill be

assenbl ed by connecting ends o t nmenbers 1lla wth the sanme

Cr oss- sechi.@nal; pRrsofd i &,gjsaﬁgﬁgqm dkeugh the
connecti ng mnﬁgégolﬁég%r(rglgggog;ég,gﬁl%)?aﬁo 51 Algihouagh néo)%j clearly

shown in Fig. lpithe mddle dvame dechhasshiheosas® GOt oMt asmbb@iment
upper franme 11. and, |ike the upper frame 7.1, is fornmed as an

equi | at er glerbectiagenal wSHNUGdIr®: s @sseb| ek byr CapnestF ngs endstof 11,

ei ght nmenbers lea with the sanme cross-sectional profile (groove type
cross sectfioozpB ]t hrough the 9 connecting nenbers Ilb (see Fig. 2).

[ 0026] Al though not clearly shown, the |ower frame 13 has the sane
contour as the Upperofaamegdeammhisnanhequhbaterflwioctltagenatpresented
structure assenbled with eight nmenbers 13a with a groove type cross
secti on whiyche Beeehae gemertranlOReiuppes - f¥ ame 21 iavd udes a fixed member

1, a rotary member 2, a plurality of coils 3 mounted on the 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 1is formed as an
equilateral-octagonal structure assembled by connecting ends
of eight members 1la with the same cross-sectional profile
(groove type cross section) 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 equilateral-octagonal structure
assembled by connecting ends of eight members 12a with the same

cross-sectional profile (groove type cross section) through the
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mddle frame 12 (in terns of size in the vertical direction of Fig.
2) (see Fig. 2), (0027] In Fig. 1, in the upper frane 11, the nenbers
with a groove type cross section Ila, 1l1a on the left and right in
the figure are connected and reinforced. by two beans lic running

par al | el c%pln%%%qﬁ%t %%%@gg zol taﬁ%ehiﬁé_h§)fi gure. The two beans

.11c are ‘vertically symetrica pect’ to the center point 0
of the rquany menber 2 (center of rotation, which is also the center
poi nt of the upper frame M. [002.0] In Fig. 1, in the upper franme

11, the upper neRPehubhaidt ARG IREsHERE! dRAMbILE-frA6e 180 etrRdshe
two beans |lid running™ parallel to each other vertically in Fig. 1

and the | ewekomenber thei apgeandrbfie 1 ovwendbeamdlegu?l af€r£L0NHEELEInal
by two beans Iid running parallel to each other vertically in the

figure, tbetrekyurebakentilrg wiehwkobdtuppebefrsanmeallitX0828focove type
Al t hough not clearly shown, ii.Y.e the upper frame 11, in the mddle
frame 12, crbesnesberisnwhiica greoverdgpetltamsshesegtdeon frige, 112andnthe
the left and right are connected and reinforced by 10 two beans 12c
(sea Fi g. m@ydlenfiragepakaliel tetws ealtlsintehdm ther veohtgplydineFitgoniof
The two beans 12c are symretrical with respect to the center point O
of the mi ddBe RlanseE2 RiertiXally in Fig. :. [00:301 Furthernore,

i ke the upper frane 11 described in reference to Fig. 1, in the

m ddl e frdf®272, the upper menber

In Fig. 1, in the upper frame 11, the members with a groove
type cross section 1la, 1la on the left and right in the figure
are connected and reinforced by two beams llc running parallel
to each other horizontally in the figure. The two beams 11lc 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 lla-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
1la-2 and the lower beam 1lc-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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12a in Fig. 1 (which lies in the sane position as the nenber 1la-1
in Fig. 1.) and the upper beam 12c (which lies the sane position as
the beam 11c--1 in Fig. 1) are connected by tw beans 12d (not
shown) (which run parallel to each other vertically in Fig. 1) . And

the | ower  pemer, d2a, fuhich i angg%u%?ﬁ%g ROSHA] P ap ot e, IPNBehey

'la-2 in Fig. 1) and the | ower am 12¢  (whic es 1nt

position as the-beam li¢r Ziin Rig. 1} are connected and reinforced
by two beans 12d (nof shown)” (which run parallel to each other

vertically in Firde o Q3 RefesréngyhRebirdca?, Wifke ueledt an® 18e
is nounted on the wupper surface of a base nenber 14 in a way to lie

over it amdntkhepouher o idh afhd he dase fwirher: A4,4:5c sael 1erih hangt he .
outer rimof the lower frane 13. A reinforcing nmenber 14a is

provi ded [ion3©he center of the base nenmber 14. [00321, in. Fig. . a
beari ng supporting plate 15 is supported by the two beans 1lc, 1llc

an area bet weenFtulehtwoocleansllike, thec wfpdhe fapper fllanBe&cwhibekd in
al so corresponds to the center of the upper frame __ . A radial

beari ng 16efeppacebéar Fag) s ipr okededddhet heauppeé? . suhtacepot nheber
bearing supporting plate 1 1. IS Here, the radial hearing 1.6

| ocat ed WilBR iif's Féent ér @kiish dergsenidi cllaarsans tifes baper a9rflacemefber
Fig. 1.. [0033'' A bearing supporting plate 17 is |located in the
center of 11fhé #Bihidr chhgiifeite BPPeIoPgalpt oV deR ¢h 4ife déntée shme
t he base nenber 14) and a |ower bearing 18 is fitted in é e center

of the bBQrSillrrdo?uf)éo ¢ MFS ALE 1710 dper LduRFECeP PR R &S q@’i tiey geams

12d (not shown) (which run parallel to each other vertically
in Fig. 1). 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 11lc-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 14a 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 11lc, 1llc in an area between the two beams 1lc,
11c 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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the | ower bearing 12 has a structure which conbines a radial bearing
i SA and a thrust bearing 1SF, and is so |located that the center axis
of the | ower bearing 18 extends vertically in Fig. 2 (direction

per pendi cul ar to the paper surface of Fig, |[|.; [0034) In the

nbodi h in Fig. 2. di al bear.i pddle. . b ing; .19 is.
Fitted i nifhe SEREor Tt TeREh BAG: PPans T2 85 L vl 1: o he ppaPERE Xie
fromFig, 2, th 'Ceﬂ%%rt%fkééﬁ J'g%'gd¥¥§%et% réi 19 and the center

axi s of tﬁgrgﬁﬁe%CHEaring overlap ~on an extension of the center

axi s of tQ%OEQWer bearing 18, (0035 The rotary shaft 21 is
journal |l ed by the upper bearing 16, mddle bearing 19 and | ower

bearing 18. In hhe.rpfarys e 21y A Sk meabesc4fon BXaMl eenByr of
al um num disk) 22 1s fixed to the Totary shaft 21 through a hub 20

in the areacbetween theguppRhebedshngolby aidathe thdde thearifnghelBase
In other words, the rotary nenber 2 has a rotary shaft 27, and a

di sk menbekemd2ras 478je1d CONRenentseadihfsiaiid becgescinbedel ateter of
rotation of the alumnum (or plastic) disk 22 is assisted on the

princi pl etk BALAgOY s isking e avki Th (ebeet rdur fpawe i ncoisurpt.i oHere,
nmeters are based. [0036) Here, the rotary shaft 21 is made of
nonmagnet ichiemitceraralbesstichy ds3 dtad i estsristteete i whorldeconbingsi d rhéial
influence of a fourth and a fifth pernmanent magnet which will be
stated | abemring 18A and a thrust bearing 18B, and is so located that
the center axis of the lower bearing 18 extends vertically in
Fig. 2 (direction perpendicular to the paper surface of Fig.
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.

12



The di sk nenber 22 has a mass above a given level so as to exert an
effect of holding a torque as a so-called flywheel (Pulleyk Wen

al um num or synthetic resin is used as the material for the disk
menber 22, is nore effective. [0037; Referring to Figs. 3 and 4, in
the disk member, %ZWJ.fl WLyl 4.ty 0f Mt%“rke&%té% il ope Héngi‘&mﬁﬁﬂ\ﬂet(ér

whi ch have an aped cross section are fift regu I nterva

al | aroundithe;ioytelqkixn of fhe; di sk dFPBH@er_Zﬁqcﬂ?I@of' ﬂAEhgén % @I‘Qk"
4, for sinple illustration, only one bracket 23 shown and

ot her bragkelsi23d @ll@ol&@tlcsliﬁ%r ARG iRt nsét@fms die Fbaﬂ§ed3 and

4, it is also possible to provide one annular nmenber 23 in place of

pl ural bracket$ 23 so that the annular nenber. 23 is nounted on the
di sk nmenber 22 by a fitting 231. 00;30] In Figs. 3 and 4, a first

per manent magneHeei, stii¢ ticach#yo sHalfe padialladd piienosuafaeeitsuntaceal
nearer to the rotary shaft 21) of a flange part 23a of each bracket
23. Here, shichsts périmiests magedt sind qeigghlior iavgiad arte timfluence of a
circunferential 13 direction are arranged in a way that the

pol ari ti e§ocuftbhend a faditdl beprimnentsupgacesvial ¢lerviidtle Deethaeadt hat & .
pole and the S pole. 003%% The c:ross section the bracket. 23 shown
in Fig. 4 is a TEPoS3S5eBEMBATaR2aN8Pedi BRSPORAPVRher 81 ANt AV AenBer as

24 (mhlch wi |l be described |ater) nounted on the upper surface of
Ve to exert an effect of holding a torque as a so-called flywheel
(pulley).

When aluminum 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.

[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 neighboring along the circumferential

13



di sk menber 22 (cross section indicates: by Yin NilX ...) .

Al t hough not shown, in an ordinary cross section without an armit
ict'.b{:", Y 24, she height of the flange ,part=. 23a of the

bracket 2:3 and the position of the first permanent: magnet: 4 are

| arger thar hei f4 ang I 3a.and t it]on:o ;
the fi regggtee??rﬁﬁgntg Q%ag%gt%%%egsqg'h%m%ﬁl t%llag ﬁ’%y pt%gdxgﬁ)lu%\ &g.é_herzlr
2~c. equi-yghgnt yt 9nhhe ts,ng%%%s 2Qf AR AHERARRS,  J 049 p N d Naghe e
not. si-tow? in Elgs. | and 2, reference nuneral f1e In é?g. 9.
represents goganopy whi ch covers the upper portion of she rotating
mechani sm 100. The canopy lie covers all the areas except the
menbers 1lapibgans .1.1c, beans it" . .i of the "upper r franme
and the bearing supporting plate iK NOW' In .. 4, an. L-shaped
bracket: for a Thelecrbsk gectids Pf wheetadieta 2 sthanee it Figr.adi ak a
di stance) fromthe. axial center 21 of the rotary shaft 21 with its
top down. cknsBi gecdidnpst .a alpddial mfirmoimhchrecacketsm némaee p4ovwidedh

all around the disk nme.1;11.: is?. 22 at regular intervals, Here,
t he radi aWidisbtamsseiioed Itdieoiils bracket. ol lifhe siprshostef adeanft hiee
radi al distance of the bracket 23 iradia.l. 14 distance fromthe

axi al cenflépk2mempert R Braelest seotion [igghzlateEdiy B im Figted to
the coil bracket_ _If' a side (r adiallti% outer side) opposite to
t he permanent nBgRBPUBRaRREISPAN pyiy an ordinary cross section without

an arm member 24, the height of the flange part 23a of the bracket
23 and the position of the first permanent magnet 4 are larger
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 1llc, 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 rl1l (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

14



means which will be described later. Here, the coil 3 is a so-called

-a,an.e;..,? electromagnetic :,:czz_ Wiich z.lci., generates a n;
tip. t:3.e=.1.3, when energized. Mire specifically, the coil 3 is
structured that. Wien the c. ,il 3 i.s energized, a magnetic field

is generated.in the coil ,3 and the qﬁgngt' f t
i nduct anc éﬁ Sttg Y6ce ﬁ'crr %e ttv\r/leee %}E%ael coi ainltcjC t#e el%?ér: ?F?gg}{eér@rra%%Lf
magnet . 4{ oh%q43 When the first permanent magnet 4 rotates together
with the 8is menber 2:3 and crosses the nagnetic field of the coi

an induced current,i$ generatedy thecte @oillbPacket:11h6s Kokt iepaka11y
body 2 rotated by a given neant, for exanple, in r-tY (not s an

accor danceuidrh shaladaypddidW & SHhe parman@@iOmaghewnbracketi RAUCEF a
current is generated in the coil . _ mﬁen the. first. permanent

magne3. 4npassesvidre wagnebécdkiekdbel) 1bhercoi Hede Duthd axdie 3 is a
i nduced current generated in the coil 3, the first permanent nagnet

4 and t he sdi-sk Iienbel e22 ramegnapelc] @dil twhirct geeckatkes-d maginetdic réeld
direction as they were initially rotated. As a consequence, once the
rotary nmentem 2nhagibeen ridvaeesbdyifs¢@Bly, thancoal. b.is Eoostexanplred

, a notor) , the induced current generated in the coil _i inpels the
rotary neithiatGrzent the matiilndel £ sradgigzed [ @0u4Pnat i ehoughd nst geheapltyd
shown, the first:. i: 3Ttfr?:..diitle..nt is structured as a type in

whi ch t he ifott&ey cpgrber andr shat magupbacstaledofaussralMit Bt ot AP ance
starting) and so structured tiat 1 E, a clutch neans is interposed
bet ween t k€ P&CHTY bShaErakds @1l 3 and the first permanent magnet 4.

[0043]

When the first permanent magnet 4 rotates together with
the disk member 22 and crosses the magnetic field of the coil
3, an induced current 1is generated in the coil 3. TIf 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 same 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 small motor (for starting) and so structured that
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starting notor and when the rotary nenber reaches a prescribed _ot.
alt ion speed, the clutch is turned off. [00451 Next, referring to
Figs.. 5to 7. the detailed positions] xe la .ion between the coil 3
and the first pernanent nagnet 4 and the detailed structure of the
coi | will _be,desgribed S o gL ckyd otk
tak H §§ an§ot
body . LhE SRR RR P m%gr&??ﬁédb%t‘é’%gﬁ Hhip| zorakPPsidpe angothe

p essure SQIa_agtgn A He0 b:PLASSY lqg%ta? e Rl At erwﬁ{é%r r3¢Labhell g pPescribed

Here:, the.” pressure : of nonmagnetic materia

for .. he L858 ortihlea Vidile e, desoribad i@t eroc § 00461 The coi | body
32, plat&f and pressure plate 34 are penetrated by a stainless
steel corgopristhe.._ 35 which also, serves as a through bait. An

ext er nal (nale) thread 35t is formed on the stainless stre_. core
menber 35's por g exeeptrihg pertigs. penei rat ichg deheiteil pbedyidaal
7. }:st nur. ; .1l a~"1 ewi:3i:):.... le extf-"_rSects thre

Ei C1~ 35trearact1h>3h tieghiceni nchd heofi rstamdittie , £ het cheananest bengeen 4
the pate nmenber 33 and the pressure plate 34 shortened é0047] A nut

N2 is scremﬁtmet mt@dmmaétrmeme @5t thd <aOIbgW©h1V\h@r epheibed.
stainless .>. :ee... cc..-(, , enbe~ 35 penetrates the coil brack

And t he CO|I '3 iTs Figted to Yhéﬂtﬁ)pplﬂar%&mlq@esw SAhEWCEHT Ag- tanélate
coil bracket 'If r,41?:.:. the nut _eL. Fig. 7 s a sectional view of

the coil 3Ewen 8R provhded ongit edicnaf 'alil@ Qi o RO P £ ghRYid BEESTH TS

in'Figs. 'S and 16 [4048
J plate 34 fo& preL81ng the plate member 33 in Fig. 5. Here, the

pressure plate 34 is made of nonmagnetic material for the reason
which will be described later.
[00456]

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 coil
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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Inrigs . 5 and 5, reference nuneral 36 represents a plate nenber
(iron plate) of magnetic material (for exanple, iron) wth a through
hole for a bolt in its center. A conventional coil often uses an.
iron core in the coil <center in order to increase the magnetic fl ux
density. However, in the first: enbodinent illustrated, there is a
probl em t h3Y48%i nce the core nmenber of the coil 3 noves in the

i medi ate vicinpity. of e permanent magnet 4 ee Fi .
iL the core ne ear/l%ﬁ' H:gr@o%l FhS AN &rﬁnecr%ae,gﬂlﬁggggrgggngng)e‘%l%?e
the. coil_3 uld.be_attr ed .t r - t he
attractiv@ewggﬁeqﬁggpdp%ﬁg%g %ﬁe%$ %fﬁgh oqg%ﬁéﬁgggﬁhhéﬁgggﬂjgé.lron)

00491 Fepern! b thrbiofde ol halnkess Shealss dodi,not be
o the perng t all

attracted nent nmagnet bu ows a magnetic field to

pass through ita JIbeGELerEnatheceei brBeHSedekNahherdhr sérenbedinentoil
enpl oys a stainless steel core nenber 35 as the core nenber of the

coil 3 teeprevent ot-hecosea dmmale ehettheyedt1c 3 1fnosrheing . atisasted,
to the pernmanent nagnet 4. In addition, since at magnetic field

passes thinough thesst akblogsmesieall lepaamnbertidhce wis en pheblem that
stainl ess steel core nenber 35 is inserted into the coil 3, the

ef fect of sitheecaile JZomambybeheoéf frtéet «fiengoupagengrr dtlat | onmedfate
the di sk nenber 22 by the permanent nmagnet 4 as an el ectromagnet and
sel f-i ndustianee tyi sfnohehpadeaednt [ 0050t i 4 bekth tHigs - i apke 6l i r € the
enbodi nent illustrated, the iron 17 nmenber (iron plate} 36 is
provi ded bnrehmeméﬁmt@§ttp@sppﬁén3oﬁs an iron core, the core member of
the coil 3 would be attracted to the permanent magnet 4 and the
attractive force would brake the rotation of the disk member
22.
[0049]

Here, if it is made of stainless steel, it is 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.

[0050]

In addition, in the first embodiment illustrated, the iron
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the coil. 3 fromthe permanent magnet 4 (right end in Figs. 5 and 6)
so that the magnetic field passing through the stainless steel core
menber 35 is intensified as it passes through the iron plate 36, In
other words, the presence of the iron plate 36 ensures the effect of

IC?);[ Iena/'n:c Zhnﬁgége&% netqc. ie_!,eg J,[asspI viged NG ERSE é)ri\o sQr LOAL Yo

BrPcBr e i1 i FUrt e mdre. sihce on p ate”
36 is | t A8 %macn
thelfisﬁcgh Cb?%eQ?Fgﬁﬁgﬁggzkﬁgﬁggghg?g{éggidqby t he nagnetlc fi %%d
of the PSHEBOPN TR gnet 4 o1 tflcghcp 2ihe di 8K -BBBRCEn2 % RYN DEs s

braked is extrene ow or ne |g| 11 In“short, "due to the use

of the Cogkeélaéoﬂel wetibatkedd 0 g Fllrﬁ%n;iﬁr&a &s a%; ﬁmé@rwh the
magnet passes, a strong magnetic field generated in the coi

gener at esiaBnepestEl €6 CurIrerche\M headls Caus pgebéall@lengfothéoiﬁbhoplate
t he di sk nmenber 22. [~O3" ' Although the iron plate 36 is provided on

t he radi aBkyenttines shde=ofedhes £ aidt ehdicr iinteensief yabnee ic. dagiet ke in
field generated in the coil 3 as shown in Figs. 5 and 6, another
possi bl e appreaek oifs anhatrdinstrgad-cifl priovildiiegs am i ¥iom dieke 36noat .
each coil 3, aniron, plate (not shown) is |ocated on the coi

bracket ' if's Fuadhalrhlyorlennsnrmede:h(&s|1d@ra\Edyatf€r0316 tie peeaw@@nin the
magnet) and the iron plate is a single continuous rinig, This neans

t hat thi sregiphgisé comtitigous rmnilter i grewsier tsag Rt of f eklte Bisk that

i.1.1:.en:sifying, on the radially inner sides of brackets .

f or
|nd|V|duth@oP¢§n-@1aﬁ§gﬁ@Mk?q|%9Qﬁ?%ﬁﬁﬂﬁ§ﬁ{ﬁﬁ?rW%$%@Eb?r§%%$ﬁdPﬁgthe

i ndi vidual 18
permanent magnet 4 and rotation of the disk member 22 may be

braked is extremely low or negligible.
[0051]

In short, due to the use of the coil 3 as i1llustrated 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 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 11f’s
radially inner side (side away from the permanent magnet) and
the iron plate is a single continuous ring. This means that this
single continuous annular disk exerts the effect of intensifying,
on the radially inner sides of brackets 11f for individual coils

3, magnetic fields generated in the corresponding individual
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coils 3, @?. in order to increase the rotation efficiency O the
rotating nmechanism 00. the first enbodi nent includes arm nenbers 24
(see Fig. 1) in addition to the above structure, in. Figs. | and 8,
three arm nenbers 24 (only one is shown in Fig. 8) extend radially
out si de on tt];e Li pper surface o the disk nenber 22. As apparent from
Fig. 1, tA8*tArée arm nenbers 2+3: are nounted at. .requl ar

interval s 'B tjie circunferential direction. [0054', An attachnent
24a hol di rﬁé 3>second permanent magnet 5 is fitted to the ;I y of the

armmenber 24, f% Whlde.becgescidbedd alge, Aot i@ ald AENERDACF4R @Nche

the. 1p of the ann e 2 e second pernmanent magnet 5 is

nostly CQ%%%%Qn% Rl deLn 24h pand: t e Fholsderodha i demde nefl udictkebrm
a

chronme steel, gnetic material. Since both the permanent magnet 5

and the perpRaent oamMagRR! ri€ arng s roundehb b ckel atsesessteeture.
magneti smis reduced, An attachnent. 1-1c) holding the third

per manent magnetn6ri§s. fitdied.s t @heaehathenenghts conneetliyngrrensessown
1 b of the under frane 13, of the fixed mem'oe:t: and she
attachmentin_regi. ofientedd radially duwatde (drowdred uplpe rcentréacef of the
rotation O in Fig. 0), Here, Fig. ti shows that the arm nenber. 24
rotat es amdskheember z2nt &ks efipdchersedond pegrahertharadiiste Breomesoens
a virtual line (not shown in Fig. 8) connecting the third pernmanent
magnet 6 2dnchtdiemcented oft rotgion tntarvals. An rFlFm gclgopeppesenis!
the 1

direction.

[0054]

An attachment 24a holding a second permanent magnet 5 is
fitted to the tip of the arm member 24.

As will be described 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 O. Arxrc Lr in Fig. 8 represents the
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trajectory of the radially outer end of the attachnent 24a at the
tip of the armnenber. 24. (0056] The nunber of arm nenbers 24 or
second pernmanent nmagnets 5 (three in the enbodi nent shown here) and
t he nunber of third permanent magnets 6 (eight in the enbodi nent

illustrated here) are determ ned fromthe viewdoint of prevention of
"torque FFPPPELOWNi eh el tRAd Sk &t He ed}ctrgaﬁj %@?f&%&ﬁ%&erﬁfa at
magnets 5 approach the fixed third per manent nagnets 6

si mul t aneodR| 1P ©Ho5HF RERt "PPFhafrly referring to Figs. 9 and 10,

t he advaﬂégggﬁus effect that the attachmn;: 24a on the arm nenber
24 (for t ond. permanent magnet 5) and the attachnment 119 on

t he upper frane.,11 (faor j roanept S pegnet ., 6 Shown d t
Fig. 8 encour ggrehero %‘ﬁtfeo%%é %It}lﬁlreglgﬁgl?q%e%%e? 22 (Frilg.&slr) wil | ba(ebne °

describeds {00581 11 fHIBmRAUAD sHE BLlaghERAL cREG DL rd

menber 1S conprised of a second permanent magnet 5, a hol der 24h

hol di ng SECARd, Rek sRnent (JRgNet orhE SnMeYiheneOVETuSDSEt Off hdre)
and a fi%tglgﬂg rrenber&rﬂb for( fixi ngl the attachnent 24a to the tip

of the arggephelk 24 nebher adh aghaertievirag rien dhepuppentioamed | “(defte

in Figs. 9 and 10) is conprised of a third permanent magnet 6, a

hol der  1ihppokding dhecuhicr grpeermnent pagnet sedamdaprayanentovegnets

nmost of it, and a fitting nenber I1j for fixing the attachnment 24a

to the copngspiagcherthertiddd t20 ridGbp®dbnent magnets 6 simultaneously.
[0057]

Next, primarily referring to Figs. 9 and 10, the
advantageous effect that the attachment 24a on the arm member
24 (for the second permanent magnet 5) and the attachwment 1lg
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 11g 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 11j for fixing the attachment 24a

to the connecting member 11lb.
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In the enbodinmerit illustrated, the holder 24h for holding the
second pernmanent magnet 5 and the holder !Ih for holding the third
per manent nmagnet 6 are both nmade of nickel chrone steel , a nagnetic
material, The hol der 24h and the holder Il.h cover nost of the second
per manent nagn?t 5 or the third permanent nagnet 6 to prevent
magnetic fP8Pd | eakage. However, on their sides facing each other,

nanely on the holder. 24h' radi a r .Si i e r

t he cgnnecting g%ﬂgg?eTifﬁgﬂgﬁg:%%g&ﬁggéngiiﬁggqa?%%%ﬁ?ﬁ@'?%%é?ég?h%g
or side nearer h r t r j o
ot “cover Saeop tREtn B b S, HASRE, FPSH P apRlden B pAeL B ¥ding
the hol deehé%j{jxgir pa%%gﬂttrg%ﬁ@@%%e BEERBRSN oFagnete bchakes thee1,

formof a cylin wthits tom closed (see Fig. 10) and part of

its periphepygheadi-aklyyeoutar, part) is cut out along the center axis
of the cylindér so as to expose the second pernmanent nagnet 5

(form ng an opefnhariesl d@40h Ahthenghd e centetoaxirsnedt tdfettyl sadend
is not shown here, in Fig, 9 the center axis extends perpendicularly
to the | p2apasensumbagetasdornthegthifdi peexbeads upgdewnéoro prevent
vertically, [0061:1 In Fig. 9, one end of the open area 240h (start
poi nt of mbheeapen fardal 24G0ades. | Mloavep®si t icon et by ewll dys ahgrengogach
(15 degrees in On exanple shown here) fromline 24Lc corresponding.
to the ceptéelineaoklyhenatirenbrbder234hisposiiponyabovert Rede| PHesSige

Fig. 9) in the direction of rotation of the armnenber 24 (direction
i ndi cat edniepram owedtdet tahrddiel 'R WamPRY. 190, 2AN@nEhendidfdehellh’s

open area 240h (start. point of the open area 240@2
radially inner side or side nearer to the arm 24, the 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
240h) . 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 61 (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). 1In Fig. 9,
21



is indicated by line 5S (line connecting the start point of the open
area 240h and the center point of the permanent nmagnet 5) 100621 The
openi ng angl e of the open area 240h is 60 degrees in Pig, 9. in

ot her words, the open area 240h lies fromthe above one end (start

int of th 240h) t int t d I i 60_d
Fromit. APEG A% hBerauaP=emnd P Rs et e Reubt fyfne® shr:
24Th,i s, chi d.of f to.f t] incl -
F0 the 11 SR STHRRT I That i SSngf 60TC CRET HEd ROl oart on 8 e 28"
] ofit : gfe o1 ed “port i o
0063 ASCRBBGf ERt 11 0m T os o hARE Lo Fie e SRt per aan et

t akes the BQ%EHOf a cylinder whose outside dianeter 1is the sane as
t he insidé rameter of the. holder 24h. Regarding the polarities of

the second permapent, BRINE! aRg18SSHM Jhdl avida 3 owerki cal Byghakyedn
al ong the axial center of "'the cylinder, one half is the S pole (58:

left in Fipgqg 9) . angd, theot heyrdial thel sptheatepal e 1SN firght the &bgve
9). Here, tﬁe hal vi ng pl ane of the second pernmanent. nagnet: rs, s
or t hogonabntoeching sbSritndocati bg the spant apeant4oh)the speninarearned
240h and the "halving plane" is inclined i5 degrees with respect to
the verti cabcaxiise( mat chowes 0064]t The holder Il b for holding the
third permanent magnet 6 takes the formof a cylinder. with its

bottom cl osed andsparin t122 hofl dere 2péri phergeoiphdrey dylqnigEmg $heperen
(it has an open area , , ,
area 240h is chipped off so as to form a portion Cl inclined

upward to the right. The inclination angle of the inclined
portion C1 is 28 degrees with respect 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 (5S: 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 58S 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

takes the form of a cylinder with its bottom closed and part
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110h in the periphery), in Fig. 9, one end of the open area 110b (or
start point of the open area 11u3h) is in a position advanced by
angle 52 (15 degrees _n the exanple shown here) downward Fig. 9 from
an extension (which passes the center point of the third permanent
magnet 6) of Jine 4lc _of th rm nmenpber 24, or_.:.trued _clockw se b
e 65 PRt HEeehPatty ot ofht| FEIDRtef 17 Sorss 1 Hhe HP I Sl
of the op rea Oh_(or_start point of the open area 110h) is
expressed?g9ﬁlﬁﬂe%é§ E%Fﬁ %SEX écting the star.t point of the open

area 1101 and. %ﬁf§nt§’r Aol %Lrhczngf té: & BpLiROeaL ﬁgﬂekoﬁ)%%ér%"point

The open area 1 ies' fromt ove one e..d or line

poi nt turggdgﬁleosg%.ssru 3R oAhenisng ARGIR 1O taavHif-e PRSPINN1e 52

angle is egrees in the exanple in Fl1.q. 9. The open area 110h is

chi pped ofifk §8588c50ihorme akdmeld RebwPYeon dednwihe EAackigeds from
portion 02 is inclined 20 degrees vertically in Fig. 9 in the

exarr: pl eashown-daf&n [ QR63EhThead e & d cper neaend . paagietot takesthbed
formof a cylinder whose outside dianeter is the sane as the side

di anet er ptrinbachel degnéths) Begatdemplhe pahar atmess@lert [2d ,t birr durned
per mmnent magnet 6, assumng that it is vertically halved al ong the
axi al cenfleckafi seheycyphionders2 dnenhallfe iexttdres i®mpodle (B 24ght in
Fig. 9) and the other half is the N pole (SN. left in Pig. 9) The
hal vi ng pllanésof the thiS,d. permanent:. magnet 6 .(:3 orthogonal to
the line 6u ((like connecting the start point or. 2:3 '

In Fig. 9, one end of the open area 110h (or start point
of the open area 110h) is expressed by line 6S (line connecting
the start point of the open area 110h and the center point of
the permanent magnet 6).

The open area 110h lies from the above one end or line 5S
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 so as to form an inclined
portion C2. The inclined portion C2 is inclined 28 degrees
vertically in Fig. 9 in the example shown here.

[0066]

The third permanent magnet 6 takes the form of a cylinder
whose outside 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 6S (line connecting the start point of
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t he open area 110h and the center.point of the pernmanent nagnet 6).
In the exanple in Fig, 9, the halving plane of the third pernmanent

magnet 6 is inclined 15 degrees with respect:: to the vertical axis
(not shown), [0067] Although t: he second pernmanent magnet 5 and the

hird bot h [.i ndrical '
the cxanph Bo1 TPe 0 ALy R B0 RO T 1 BTG B G T eI RARS Pt
be b h ; ' i.s: .ol I .
" the Corli 1 B oI G g I ne Sacind ber A et & and

Lhe thi 1 dopELORDRN! nBADEL 661 8! EnoP; ALLANIRR SIS N6 I ShRObeScd She
C ot her.

6S) face ga en the second permanent nmagnet 5 or "arm nmenber

24 noves yaer9ss1l bRes24keri BBLG) .9 froman area above line 24Lc to
an area belowline :24:1.,c in Fia, 9, the open area 240h of the

hol der 24boang the open area iiOn of the holder ilh do not fully
face each other (stand face to face) until the center of the second
per manent magneilbhoeaehesea ¥@Sed i bedmpaent madrke aF eanbieltdw thied
24Lc. [00697 Since the magnetic field of the second pernmanent nagnet

5 and t hepeagaethnc frieghdto® tire bhitid qydrimenenta InggnetarGrdr enagnets in
i ntercepted by the holder 24h and hol der 11h, they do not interact
wi t h eachtbehexamupl esisn tfhg .opent hegaa 24 0tptofl itig ddokdery R4ndcigad ones
the open area 11Glh of the holder 1.7.h fully face each other (stand

face to fhob)naher bhorehaped haphetepero st ax FFOR SO ithel Advelergoaal .
and 24
[0068]

In the condition shown in Fig. 9, the second permanent
magnet 5 and the third permanent magnet 6 are so arranged that
their S poles (58, 6S) 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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the open area 110h of the holder IIh fully "ace each other (stand

face to face) , the second. permanent magnet 5 and third permanent
magnet 6 do not generate a repul sive force due to honopolarity (S
pol es) [0070; Fig. .... shows a condition that the second permanent

el SehUS D30 PoEEr A £.0 Lo, Lhey prep bel L e 2l g,
t he hol d Ly, f b
Lhe 0 deE AN 4 W) abe saehol Bt Lot gt Al pinditnen:

magnets S;ande6 é%ié}cj@?z‘en *&e@'ahf%géﬂgibgefo%ér@@@’ﬁo RIS 2rity

and_6 repel “each ot repul sive rce F! 1s generated. A
conmponent (§0p6€<B2.i s generated on the second permanent magnet 5
side and the conponent force F2 gives the arm nenber 24 a

countercl pekwse torque. Since the armnmenber 24 is fixed on the

di sk menber 22, given a torque to the arm nenber 24, rotation of the
di sk nenber 22 rsgencoshaged cor@fljorAshexpied redoaloyermanehbemagnet
structure shown in Figs. 8 to 11, since the permanent magnets 5 and

6 are covertedrby hhe bokdersbeZdhnghd Al in thw islrdshbedpenlanea2246hand
of the holder. 24h and the open area 110h of the holder 11h fully
face eachtbehepefstomd 246t o Hadw)l dexr Rdpuksidvehfoppeni srast 110h of
generated between the permanent magnets 5 and 6 and thus no

resi st ancehecbatderolihe fuldvqdecst evlvd athatentsdrarsy Ganre riot af3on) of
the di sk menber. 22. Then, when the open area 240h of the hol der_24h
and the open afeathaoponfithennehder FRhFidr| y1f ageneachdt hepoles of

(stand face to face) , a :repulsive_force_is generated between the
26 the permanent magnets 5 and 6 fully Tace each other and the

permanent magnets 5 and 6 repel each other, a repulsive force
F1l is generated. A component force F2 is generated on the second
permanent magnet 5 side and the component force F2 gives the
arm member 24 a counterclockwise torque. Since the arm member
24 is fixed on the disk member 22, given a torque 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
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per manent magnets 5 and 6 but in this condition, the repulsive force
works to enc ura e r~ Cation o tl arminen tes or rotation of the

di sk nmenber 22. [00721 Fig, 12 shows a variation of the structure
illustrated in Figs. 8 to 11. The variation in Fig. 12 is different
fromthe structur in sttg, 8 Qﬁ 11 i.n %ﬁrns of .h ldgr open areﬂs.
and per meREATTFRGNBEIREFGi ng™ T dhédt FEstft PngCiat Bt ai't  BrenceP Tho Ve
the effec f i i f. th l i

when the. SSREEAT Fo Kt aL kel alicgs FhP £ pehBEd 24 BdGyacton

t he open. jareq.240k,0 e holder 24k for covering the second
pernanentonagngt 5 an&et e open area 11.Ck of the holder 11k for

covering tggsbhi rd permanent nmagnet 6 are both, symmetrical wth
respect toline 24"c in Fig. 12 as the axis of symetry, vertically

in Fig. 12. [00#4gA s9,sHdes Bl aneiatidhvbdivie: heusecerdipetrareiled in
magnet 5 into S pole 5S and N pole .5Nis inclined upward to the

left in Figs.12 andigi.mlarly the plane of dividing the third
permanent nagnet 6 into S pole 6S and N pole 6N is inclined upward
to the left: Frge t2rianibheiseciond iperimaneditemegriett rtbm dohkysthechiure
pole SN is exposed through the open area 240k. On the other hand, in
the thirdnp&igenent tragretirs, tammiof thel dépodreBNiTsaexpod egermanent
through the open area 110k but the S pole 6S is also partially
exposed. mWRgnegoradying planes, resulting in a difference in the effect
of encouraging rotation of the arm 24.
[0073]

In Fig. 12, when the center of the second permanent magnet
5Sisonline 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
of symmetry, vertically in Fig. 12.

[0074]

Also, the plane of dividing the second permanent magnet
5 into S pole 5S and N pole 5N is inclined upward to the left
in Fig. 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 is also partially exposed.
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In Fig. 12, as far as the second permanent magnet. 5 is concerned, a
repul sive force F3 against the N pole 6N of the third pernmanent
magnet 6 (repul sive force between the magnetic poles 5N and 6N) and
are attractive force F4 between the N pole SD of the second

per manent net 5 and the S pole of the third pernmanent magnet 6
are generégggSEinultaneously. The attractive force F4 has a conponent

force F5 in the__rgtati direction R.and suc t .
works to rotate ™t ﬁéQSeggndaSe(r%ﬁﬁ:n At t%nlaegnseet%oglofgmrg%rf%%a%engé SN
Consequen erati f.ithe ongnt I F5,d ny the digectio

of arrom1Eh%Fﬁrgﬁg’agt%%%%ﬁ&%kgbﬁgﬁ 4q§£fﬁ%§h t é§¥ég%ﬁg§%hl%§ %%eehe

second pe gg epL - HBguat éagﬂgtté“?f%ﬂﬂﬂéidg fihed BEdeREr PRBERignetic

magnet 6 s to encouragenent of rotation of the second permanent

magnet S bRithesdi 88600 g Al QW tRadiOGAS fhride addbki@Benwhar fhgole
second permanent magnet 5 noves downward fromthe position shown In

Fig. 12 (5eWaf o1& rdawdha pdrovaichtd Regreitati aAddiied igp)e oft BRe third
repul sive force F3 between the N pole SN of the second permanent

magnet 5 padnthenN peleetofs tdre tdura-grerdrananil twagsets By wor Ks so

that an effect of encouraging rotation of the second permanent

magnet 5 or ar nTh24athrtheidier éotricenFaf hasr ewcBnpsneohi évede 8§ iin the
the structure shown in Figs. 5to 1.1. [00771 Again in Fig. 2, a box
t ype hol dirngatemedi7ecsiopuhied sonhtdmmppert doricecESoforke te ddkate
frame 12 and in the center area through which the rotary shaft 21
penet r at esheam¢comel mrmne?7 wignde hotdvagdnerber. R7 | SopperuCTRéeY !

upper surface of the hol ding , , ,
generation of the component force F5 in the direction of arrow

R in 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 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 5N 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
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menber 7 is a flat plane and is parallel to, and spaced. a given
di stance from the |ower surface of the disk nenber 22. The upper
surface of the holding nenber 7 has a. through hole which allows the
rotary shaft 21 to rotate freely, ;0078] An annular fourth permanent

magnet 8 iosf Ry @{oﬁ%i%g;t rrilgr%bte) g‘ﬁ};% g Sog)rlefna.coi T?x%etig%%lg is%t éfr%‘(c}gbgf t%% h{g %l?i ng

way to surround the rotary r an annu

fifth perppagnt ngggeé flgata{ﬂeI%%e Shiy hg[)%él?affél?ecé,o bW o aiven

per manent magnet s noun on the upper surface of the holdin

menber 7 il R MR% AOrsurdiunddde St Ye shafine 2d; o)A hbaygh pot
clearly, shown, the fourth permanent magnet 8 is fitted to the back

(lower) surfacerpk Lbgedi skirfarRebr22nebroadshal AbRBSrSteRhsSkayhtBayh
shown) and the fifth permanent nagnet 9 in also fitted to the fixed

menber 1 byla staidH ess owd efle stayafpathshown) , td 00794 tdheréouyt h

per mmnent magnet 8 and the fifth permanent mnmagnet 9 are arranged so

t hat thei r[oowsflaces faci ng each other have the sane polarity,

(- however, the permanent nagnets 8 and 9 are spaced a given distance
from each ot her Annaconsaddatitdnpeohasase napatt &cheemurdrrgd on the back
detachnment. [0080] Since the fourth permanent nmagnet 8 and the fifth
per manent surdgmet of &he pPriok dedband 22hénf eurel per AEnERUNARghet retary
and the fifth permanent magnet 9 are arranged opposite to each ot her
and thei r SSwfftagés fQeite eadleohRed, havethel 3arfe ifdl aermpnerggmppaet

fourth permanent magnet. 8 and the fifth_ pernmanent nagnet ,
9 almost similar in shape to the fourth permanent magnet 8 is

mounted on the upper surface of the holding member 7 in a way
to surround the rotary shaft 21.

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
9 are spaced a given distance from each other in consideration
of ease in attachment and detachment.

[0080]

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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9 repel each other. Such a repulsive force works so as for the whole
rotary nmenbe:r. 2 to float fromthe fixed nenber 1. As a consequence,
friction caused by the thrust which the weight of the rotary nenber
2 exerts on the fixed nmenmber "1 is reduced, which further decreases

Lne Loss fla thetptating, mechamom 100 and mkes I SILE A aape:
ooty cur r encepl et oidh [ oueth Eg?e%%'%ﬂ’?'eﬁ%%%% ALY o B B
Corber 2. Hhiiel SoEALY! FerilE 1233;?351%% G TRl REmpde Lotary
the pri nci Slh o CREETAIRIGAY, TEI ik LUOLREI o) S X orke . Uoion ane

the materia gﬂft BF tﬁgt §6¥ag§m%ﬁb%r' s ehangedonf tpm alwakindamber 1 is
synthetic re 00821 By nbving the fifth permanent nagnet 9

verticall )é‘e'dﬁllc%'dgmx@nl@h by e thicht | - reanss (BB shoyn) in the: rebabtveg
di stance between the fourth permanent magnet 8 and the fifth

per manent mRGRet snd10an ke nsiiep esshnady ustfediand tbusttihg eéfkehiofn.
the eddy current can be adjusted. The rotation speed of the rotary
menber 2 [oas1gl so be controlled by providing a nmeans for adjusting
the force generated by the effect of the eddy current and providing
anot her attr act iFogtheanersychnas trtegnet aow ndrebeoRanys mérridred 2otFheng
l[ifting means for the fifth permanent nmagnet 9 and the 29 attracting
means may dpe tdet iprEtred ddye athyAdragdn cs mbagls, an eddy current occurs in

the fourth permanent magnet 8. This eddy current works to rotate
the fourth 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 to synthetic resin.

[0082]

By moving the fifth permanent magnet 9 vertically in Fig.
2 by a 1ifting 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 1ifting means for the fifth permanent magnet 9 and the
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(0083] Next, a first variation of the enbodinent illustrated in
Figs. 1. to 11 will be described referring to Figs. 13 to 16. Here,
in Figs. 13 to 1%, a whole rotating nmechanismis represented by
reference nuneral 10GB. [0084] The enbodi nent shown in Fig; 1to 11
includes a plurality of first permanent nagnets 4 nounted on the

di sk nmenbett22candg aweraryadyameulas iy e lfbl%rl'éfqrt%}l C JdBiisSs
mounted on the fixed nenber 1 and arranged annul.arly on the,,
radi al |y ilAR8BJside of the first permanent nagnets. On the other

hand, the first variation shown jn Figs. to, 1 at ;
nechanlsn110013¥eﬁﬁclﬁ r%FFNQF%ﬂF%?gé?Eigﬁbﬁﬁbog &F%k &hﬂwﬁ e
mounted on.a circ renc n a C|rc nf er S nce,f
the rotat Fof° cer:I'tLea]p 3 |%s S Hrsts L{f & le(%]fr erg%\?% @?g%tﬂg %al 230%8%6
radi ally outer de of. t rst er-nanent ﬂ@g@

r’r%[ll?ﬁt éd Onri-"%ﬁfé S.L t% 1:% ecp efété‘tﬂ-&g%é@ﬁgﬁgsm is

annul arly and In addition to the

ermbodi ment btfpgefenm@@a;wﬁéaal b e or Lo the

first varlaglon a sectional view taken along Y-Y in Fig.
13; Fig. (?gi.an enlarged fragnentary view of what is shown in
Fig. 13; and Filg. 16 is an enlarged fragnmentary view of what is

shown in Fig. 1l4nd BnFbaimtbe @héeehlibragket1 Hd fii snobudted pavaality
canopy Ile of the upper frame 11 on the radially outer side of a

coi | brackgt filidc pR@ransecondgeeils 3f mbantitited tlue tdveslc oidmisracketand

[11f. 30 [0086] in the first variation showm in Figs. 13 to 16, by

doubl i ng arranged annularly and a plurality of coils 3 mounted on the
fixed member 1 and arranged annularly on the radially inner 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 is a plan view of the first variation; Fig. 14 is
a sectional view taken along 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 coil bracket 111f is mounted on a canopy lle
of the upper frame 11 on the radially outer side of a coil bracket

11f and a second coil 3B is fitted to the coil bracket 111f.

30



t he nunber of coils, the magnetic repul sive force between the first
per manent magnet and the coils 3, 3B is increased, thereby inproving
the torque of the disk nenber 22. [0027] Next, a second variation of
the enmbodinent illustrated in Figs, 1 to 11 will be described
referring to Fig. 17. Here, a whole rotating nmechani smshown in Fig.

| 7 accor ditA§86€ o the second variation is represented by reference

| 1010. 0048] A dwth the, di t. in H
170 11 (Fig, I pAArreuTar) S nhbRif R ACCoR nati B3 Jor BYcay 1o 4N
g A% i pareTC . i ‘o' &'cor|
The “seboRbovaPTaEF Rt fokry: T7onaeoatkahel war Ga ol 4 doi 105 and Ca°

per manent tfﬁ%%@elgef“rg%lg%#é(“r@aloéx?eﬂ %ntdv@héiﬁisl | @t, F%@-is@ncré@@%%], hgﬁereby

Fig. 17, Si‘ze nount I ng acke I[f fixed on't

upper fra ii$,d ange jcald %id Hg dduand dno coils 3 are
fitted toqﬁﬁé%gkg'kgfgif¥ﬁ%%#fically iﬁ'tmo tiers. On the other hand,

a bracket[%%8ﬁqr permanent nmagnets 4 is f i.xed on the upper surface
of the disk nenber. 22 or the second .. and the size of the bracket

23 is also |arggew@yt khcaddon@rd tiee iRer BENENE dmgneinert, idlugtamted in
upper and a |lower one, are fitted to the bracket 23, [0090] The
upper and HiQuer 1caid sL13,widl Drod htecoiibedunt f agrbnacket F18.1171f and
the upper and | ower permanent magnets 4, 4 on. the permanent nagnet
bracket 23 are akrangedsdeasotatinglnedrare streabhwotireFiand T Recording
magnetic field generated in the coils 3, 3
to the second variation is represented by reference numeral 101C.
[0088]

As compared with the embodiment shown in Figs. 1 to 11 (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
second 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 size of the coil mounting bracket 11f fixed
on the upper frame 11 is large vertically 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 to the bracket 23.

[0090]

The upper and lower coils 3, 3 on the coil mount ing bracket
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and the magnetic field generated in the permanent magnets 4, 4 repel
each other and this magnetic repul sive force encourages rotation of
the di sk nmenber 22. The rest of the structure is the sane as in the
enbodi ment  shown in Figs, 1 to 11. [00:91] Next, a third variation

f th trated to 11 || d bed
?ef er rel ﬁg gg rll%e uﬁﬁ£’§i‘3 ani{18l%$%hp§ﬁ8‘a§eflﬁ\g”ﬁ%nr g’s\/g 1C<ra|§| 5 ghe
whol t at h ted b f 0
ohoTe” TS\atiag echan am | emeseni s bl shence ks o a0

in Fig. ?Féh%tﬂéi’? ?n&o{?ﬁénﬁégﬂgﬁ% @1895' gén@?gtéd Eﬁrggéeééigégﬁ?%

4 vertica y In lers e secon variration in

However, - whisl enin fl et:!LZ: f‘i@l‘é fine RELERNGN L HRAGNOL S, 2, %@ﬁégs%

a si ngle bracket verticall Iin two tiers, the rotating nechanism

1000 in FhQre%@l f@escﬁ waheql ahdr@@pgrn%gfﬂeaﬁrce% Led iRy Eef-eEefeeourages
nunerals 22, 22Cin Fig, 18). [0093] In Fig 8 a horizontal nenber

110 i s previdedobelbewrtle qidikskndmeidiero 22 and the horizontal nenber
1.1Cis provided as a fixed nenber parallel to the disk nenber 22

and the upper frageredd.ofAthebs20utsutexed thel sumthes hor thend@bodiment
menber 110 and the second di sk nmenber 220 fitted to the hub 20. 3 2
[ 00941 Cokhomounti mgor.acketcss 11Lf are fixed. not only on the upper
frame 11 but also to the back surface of the horizontal nenber
[0091]
Next, a third variation of the embodiment illustrated in
Figs. 1 to 11 will be described referring to Fig. 18.
In Fig. 18 which shows the third variation, a whole
rotating mechanism is represented by reference numeral 100C.
[0092]
The rotating mechanism 100C according to the third
variation in Fig. 18 also 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, coils 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 is 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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11C and coils 3 are nounted on the brackets 11f. Permanent:, mnagnet

side brackets 23 are fixed not only on the disk nmenber 22 but al so

t he upper surface of the second disk nenber 22C and. per manent

magnets 4 are nmounted on the brackets 23. The co:i.l 3 located on.

t he back %érf%ge of the horizontal nenber 11C and the pernanent

magnet 4 | @at'ed on the upper surface of the second di sk nenber 22C

fully face each _aot.her as, sho i.n Fig., . | ] I

bet ween t he rmgrc‘ljéjtliﬁcm?}lrel}:ﬁrslng]greancekr%%éeglgyggggﬁl ’?er%gllgg §%¥gt<§%ﬁ%%f YPRe”

second di r C 0 T mgnent ABgnet 8.t o kel
%‘%a mgﬁi Sagf ?1le tpgséhe gﬁ%lﬁlé[u;r}g%gé;k nfal“m gr

the rotary ne oat nounte surtace of the secon

di sk menbern ¢ 22 133 My 4@ Tgeeddie i Tihe peraapent tagnet. 9 to
reduce the thrust caused by the weight of the rotary nenber 2. The

rest of the strughi@cnt HAgraMide bFaldhe terbadbrent ixsfowdti Bnly on
Figs. 1 to 11, [0096] Figs. 1 to 11 will be described referring -.

19. Here, thangoke metwadt Ny wRehanssnlascplingui@aaesefaitth second disk
enbodi ment is represented by reference nuneral MD, [0097] As shown in
Fig, 19, treenreat abimgnbepbantsaantOifgaetcerdiawe rourttel fouthle brackets
variation or the second enbodinent in Fig. 1.9 has
.......... 23....... .. e, _ 33 aconmbination of a first
per manent magnet 4B and two coils 3, 3B vertically in two tiers,
whil e the first Thar catiilod {epotbhetfingn WeeHmnlsmud@E)e af Fhgshor3dzomtal
16 (see Fig. 16 in particular)
member 11C and the permanent magnet 4 located on the upper surface
of the second disk member 22C fully face each other 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.

[0096]

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]

As 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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has a combi nation of a first permanent nmagnet 4B and two coils 3, 3B
vertically in only one Her, [00981 In Fig. 19, e:oil nounting
brackets 11f and 111: f are nounted on the upper fane (canopy 1lle)

at different radial distances and coils 3, 3 are nounted on each of

t he bracket : L f _ver L Iy i t] | nnaddist Lon, .
bracket 2% 8&£6E?§éﬁ%hffn%g%%%§£4¥FgH?%§ga hgﬁﬁegthugggrtgﬁr?gééso
the disk manber:22a(tpes RRRY (SUELACH, ;0f AP ALBTEEDER: 24ni PrbBELing
cross section shown in Fig. 19) and_ Irst permanent magnets 4B, 42
are | ocat ed-@nntiRe Roasketin2d; guer thcabl Yei nstwortyerse Thepsestcfiar)
the structure in the second enbodinment in Fig, 19 is the same as in
the firsthsar hatb@Pin8098h dexd, fardd fddimdiedBtnisehenf 4Bhananbadi aeAl s
illustrated in Figs. | to 11 will be described referring to Fig. 20.
A. whol e ot 3B RErECEITS Maeadndiciee ttoidhe-third enbodi ment is

7

represented by reference nuneral 10G in Fig. 20. -.C 20, .. L
accordi ng [o0@stthe thi d .i has a conbination of a first permanent
magnet 4B and two coils 3, 3B vertically in two tiers, |ike the

second enbodi nedn Bhowi d,.ncFi §.margiting brackets 11f and 111f are mounted
------------------------------------------------------- 34 [0101] In

t he thirdoantydd wamer f g, (@Domedgareli mt a4 Eohdraat i Bﬁd16£ aiptpares

per manent magnet 42 and two coils 3, 3B, the ugper
and coils 3, 3 are mounted on each of the brackets 11f, 111f

vertically in two tiers.

In addition, 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 variation.

[0099]

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

A whole rotating mechanism according to the third

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

[0100]
As 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.

34



conbination is the sane as shown in Fig. 16. In order to add a | ower

conmbi nati on of a permanent nmagnet 4B and two coils 3, 3}3 in Fig.

20, a horizontal nenber 110 is provided bel ow the di sk nenber 22 and
the horizontal nenber 110 is provided as a fixed nenber parallel to

t he di sk g%quﬁ 22 and the upper frame 11, like the third variation

in Fig. 18. hub 20 is fixed bel ow the horizontal nenber 11C and

the second di sk, ngibef, 4 5o ATRH .t henh

the coils are ngﬁptedggﬁgéﬁé or|zoﬁ?gpgnﬁ%hggfq%%%g“%%g}?ﬁ%mﬁgﬁnt %On
per manent cragnet r58 PRUALAANONMEBB8eEANGNLI ko BBIDEI3, 226 aFRethper
same as in the first variation shown in Fig. 16. The rest of the

structurecbmpthgctibinr d serpedigm®iY dd Jridn 20 Higy fhes same as in the
first variation in Fig. 16. [0103] Al though not shown, in the

rotating nmechaniamdddr taceeidanPoler tdwnditst i @raddianpatmahbat magnet
rotating nechani sm 10DB according to the first variation, the
rotati ng aechadi swpl0601sacd¢coBHi hg Fogt heot haridovaroatadnpenber| ©14. is
g mechanismO0 t.: according to the second eiiibodinent, and the

3Y'.~,. '"m"ay be covered by concrete or a netal plate or a rigid
plastic &Brpepyrdeso ashat fivedainengrass e i s de ttHee cdivelf diespate22
is reduced to reduce the air resistance in rotation and thereby 35

nmake 1t réRat thg FeeRanifaane tH a hikthearhe ditatidnraedttpenty, F19. 18.

0104) Next, a second enhodi ment of the present invention w
[ J A hub 20 1s fixed below the horiz%ntal member 11C aﬁ%.the second

disk member 22C is mounted on the hub 20.
[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 asg 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 to 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
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be described referring to Figs. 21 and 22, A whole rotating nechanism
according to t.e second enbodinment is represented by reference
numeral TOVE in Figs, 21 and 22, [O1L G. in Figs. 21 and 22, the
rotating nmechanism,LOGE is so structured that the coils 3 and first
per manent magnets 4 in.  the rotating nechani,.sm 100 jn Figs._1. 11
are onitt&dkEndt & 5@5&?%@%@@%&%%&%9&% thﬁﬁf-ﬂﬁa%%h%ﬁflw-
by tinme nﬁ%netic repul sive force between second pernanent magnets 5
fitted to '"°tR*de arm nenbers 24 of the rotary nen.t)er 2 and two

third pernmanen gnets 6 fitted to the fixX 1. :
second enbodineﬁ?g%AnFFF8§9n§1eggadi?%5§ 8EIﬁgeﬂ?ﬁ%gégﬁel%g%%g?ﬁgnwlll
in Figs. t . I t ne{; 5 ,4s,Jitted to an arm
menber 24%§f e%é&P%F§$§%%%ﬁ§§?ﬂgq%$lgﬁagéf%%c %Ent 24a and a third
permanent magne 6ﬁﬂ0§ fitded 0 thechldoed gerbenitgbyc@n the second
attachment 1lig At ougﬁ not clearly showm in Pigs. 21 and 22, the

second JeinJRN&RAt MRINel, eadifed -b*hﬁeﬁ@iéﬂc@%ﬁiﬁéﬁal- 108gneh: Fgs.
al: n provided wth a novable cover Tor adjusting the orientation or

magni t ude o O3 Hdhe amagneti ¢ force, and the novabl e cover has the sanme

structure as the holders ! _n,, 24h in Figs. Kto 11 and works

simlarly,[cQ3®4]01071 in Fig. 21, a fourth permanent nagnet (one

magnet to let:. the rotary nenhe.:r. 2 float" 8 is fitted bel ow the

di sk nenber 22 1en ®ikes r adAryndhatt 2heanttatfirfa meperamhent 1fBgnes so

(one magnet ’
structured that the coils 3 and first permanent magnets 4 1n
the rotating mechanism 100 in Figs. 1 to 11 are omitted and
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
is fitted to an arm member 24 of the rotary member 2 by an
attachment 24a and a third permanent magnet 6 is fitted to the
fixed member 1 by an attachment 1lg.

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

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

gimilarly.
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tolet the rotary nmenber 2 float) 9 is fitted belowit, [01081 A
first sprocket S1 is fixed on the rotary shaft 22 below the fixed
fifth permanent magnet 5 (one magnet. to let the rotary nenber 2
float) 9. A small notor N for starting the rotary nenber 2 is nounted
on the IOW?E g ane 13 of the fixed. nenber 1. A second sprocket S2
is fitted e tip of the output axis of the notor M [0109] The

first sprocket §hn§?§ t%f SPLRGket S2 ﬁf§ne%“QBH§dm%§£8EgéoaliF

chain Cn. As the ven rotationa utput o not or

is tr ansntctjgegloggwug@myg% %e%%%éprsog‘éetf1%%ed3h?élrbupu?é1chlék rr§émloer
sprocket S1 to the'rotary shaft 21 to rotate the rotary shaft 21,

[0110_ Theosir uekurs: And sadwant ageeus raffteCher@hnthe e (one magnet
embodi ment in Figs. 21 and 22 other than the abovenent'ioned are %he

same as iAot hetf khst rembegdi Mbdr Fifdat) to ill.f{tsd IodNext . it a
third enbodiment will be described referring to Figs. 23 and 24. A
whol e rot dbilng]nechani sm according to the third enbodinent is
represented by reference nuneral 100E in Figs. 37 23 and 24. The
rot ati ng nechanhsfi 1400 aodorididg itsofikedt b riche emiyediymehi fitn 2Ei gslow
23 and 24 is applied to electrical generators.
the fixed fifth permanent magnet 5 (one magnet to let the rotary
member 2 float) 9.
A small motor M for starting the rotary member 2 is mounted
on the lower frame 13 of the fixed member 1. A second sprocket
S2 is fitted to the tip of the output axis of the motor M.
[0109]
The first sprocket S1 and the second sprocket S2 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 S1 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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(0112) In Fig. 23, the fixed nenber of the rotating nmechani sm| ost
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 1SF located in the mddle
of the casihng LF,,[0113; A radial bearing 16 provided in the center
of the top~ cover 'IFt and a thrust bearing 18 is provided in the

center of the tifd : t sh LS 4Hu I :
by the radial.Egéaf%%gga.égaﬁgg¥%$ﬁ§%pbggpFnQQ%%?g%gh$osgf %g% d?g rd

menber) 22kposiifexed 0R amigdppers panti ofls Ofs t RRNAldr Yedhadtectrical
t hrough a hub 20. [01147 An annul ar magnet nounting nenber 4B which

i's concengeherawotdy.the rotary shaft 21 is provided on the radially
outer rim of the back surface of the rotor 22F. A plurality of first
per manent [wagnrets 4F are fitted all around the inner periphery of

t he magnet nounting nmenber 14B. A fourth permanent nmagnet 8 is

| ocated in a radhatly. i2inerheaf Eacd centerr arfe@)e afottdte rigack chanfiaeel 00
of the rotor. 22F in a way to surround the rotary shaft 21F. [0115]

A pl ural i typcéfidsecoadc pbinénen: 1 neapiets 155 areopiades atft 88rreguearng
intervals in a radially cater area of the upper surface of the

rotor. 22Fhenuarerrepeféengrele tdvneemtinioc 1Wit & baee rictfafhpr spafripg the

all around the circunference.. A plurality of third pernmanent nmagnets
6F are fitPwgraprening 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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regular intervals radially outside the second pernmanent magnets 5F
all around the circunference. [0116: 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 15F. The coi

SUpPor LN TEDET | SUF 1S ) ERLSH L e uPRe Shd of YLt L
T 3L el SLUES, LARCELCL LY M B LG JoF LOTE Bovary
S LR SRR Rl " e P

oy} ndrical gL 0 3, SLANLE BB LAChachu e ke

an annul ar, J4 {0 ; RELORNGR! - JRI0PTy ik dd Ehethd Sof WatriMatl e

the rotary nce, as the novable partition 91 noves

vertical l yp i Fig.o23 the &ifthnperomppent magnet 9 al so noves up
and down vertically in Fig, 23. [01181 The surfaces of the fourth

permanent mgnet 8 and fifth permanent magnet 9 which face each
other are so structured as to have the same polarity and repel each
other. Hence, as tha1l Idgpdrtth menmnent 3myier $uppdirtdughta dissercoil

to the fourth permanent magnet 8, buoyancy is given to the rotary
menber andr ther biloyancycivoy kgetordetorase phevibiedstinerer peeaotrettheen
thrust bearing 18 and reduce the rotation resistance.
the rotor 22F and the partition 15F. The coil supporting member
31F is located 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
coil 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 fifth
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 so structured as

to have the same polarity and repel each other. Hence, as the
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In the electrical generator having the rotating nechanism 100E
according to the second enbodiment in Figs. 21 and 22, the

el ectrical generating efficiency can be inproved by reducing the
resi stance whi ch suppresses rotation. [01193 Next, a fourth.

nbodi W |l be d i bed ref [ Figs. 25 and 26. A I
ot at| ng ek SeTRCROr b AGTE e Taur CFo oGt AEAE | SO SpPesREBH
rotati AGES t he Fourt H> érbod . |
1600 accoP GRG Lhc Rt o Ph LERTRRr ek 4l g8 6 Gakood feroe A

Fro. o5, TR Par ey e el TR oty S EAN he™ TG s ot

Fig. 25, erotra.: ni sm 100

rotary shath,41G disSROSLd-ddhddq M aOfod hee s ged G a fi xed
cylindrical coil” 60S |located in a way to surround the rotary shaft

210; and a Dari gs whadmdde30Q Wakeh reebat Bsvihegatdiebrwitibat ieéchanism
rotary shaft 210. [0121; Fig. 26 is a sectional view taken along X-X

in Fig. 2300FE?accbhatgh pettled eardands kowaditmesipi tal FOsO0VEL SGd 22, the
formed in the rotary shaft 21G and the groove SGis coated with
[iquid nmegiletct rd@adndieseataad iy ef fCovierrdy keamevd et mp noted hoynyedithéng
upper end of the rotary shaft 21Gis journalled by a bearing (radial
beari ng, nbe skeewst ey ivdedlorewarprgpers mentberi011G of the casing
and the lower end of the rotary shaft 21Gis journalled by a bearing
(conposi t 60Bé&li ng as a conbi nati on of '
Next, a fourth embodiment will be described referring to
Figs. 25 and 26.
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 is 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 coated with liquid magnet
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a radial bearing and a thrust bearing, not shown) provided on a

| ower nmenber 13G of the casing. [0122] In the rotating nmechani sm 1006
thus structured, when a force of wwnd rotates the wwndm |l 300, the
spiral groove SG coated with liquid magnet, spirally disposed inside
the cylindrjical .cojl 6G rotates as well an ue to the relative
rotary mofidh S@P]Te??‘le P13 el T ST 1M e %nd rf’r%gr%kfo‘% “an i nduced
current (electrigit eperatin urrent) is er. . Dl

ferrous netal tg‘gl{a ?ﬂggggt ?Egt%g o t Ore]ca}n%nse}?aeflq—‘s 2§§qﬁs§8ﬂ%ﬁgrlg% 2y &

el ectrici &D\éaggl?llgg?ggatﬂggaﬁggrfﬁﬁiéltr%/o& }%%%%Pg&%&ggd%ﬁ ra%hg%%’i‘eﬁaéﬁlﬁgr

in the coil ore in a cated at the bottomo

the casing KOs QL. s2sFhgShngebbe sataldng JPEhani-sma190Edees 20ef 1.5

use any ferrous ta a weak wnd rotates the rotary shaft,

el ectrici hy ean11Re 8eNgrvtLedi ndl sQombys doshbd e Adies MandBinbh nskaldn of

and. journalling the "outer shaft by ‘a bearing and using the thrust

for interpakadikat akik@Andt Bhdst Eﬁ@ﬁisﬁgbéakahg nnbeskBbangepeavseedbyn
the weight of the windm Il 300 can be reduced and resistance in

rotation ef liherwnatidd 1300 «sfanlbe sabistantially reduced, As a
consequence, the efficiency as an electrical generator can 41. be
i ncreased.[012@]1241 It is added that the illustrated enbodi nents are

for illustrative purposes only and the foregoing description is not
intended to |inih the tedwtiics sedpmioin t he0@riekent stnvehtired, when a

force of wind rotates the windmill 300, the spiral groove 5G
coated with 1liquid magnet, spirally disposed inside the
cylindrical coil 6G, rotates as 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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Brief Description of Drawings [01251 [Fig. 1] a plan view of a first
enbodi nent of the invention. [Fig, 2] a sectional view taken al ong
Y-Yin Fig. 1. [Fig. 31 an enlarged fragnentary view of what is shown
in Fig, [Fig. 41 an enlarged fragnentary view of what is shown in
Fig. 2. LE @nchk¥bsagpl an view showi ng details of a coil any a
permanent magnet in the first enbodinent. [Fig. 6] a sectional view
showi ng dgpabhks of a coil and a pernmanent magnet in the first
enbodiment. [Fig. 71 a sectional view of the coil shown in Figs. 5
and 6. [Fig. 8itaipl amidke&wBheWtNG il Bidt FEIOEr eibblidesgeontke for
per mmanent nmagnet, and a third permanent magnet. [Fig. 91 an enl arged
fragnment anylpkamaview phrphatsienshewd the foegding Eegcri@t isorviiemnot
taken in the direction of arrowY in Fig. 9. [Fig. 11.1 an enlarged

f ragnent aiptphdedview ishiowitinge theharimelneobee dfuthedpfeemmit sneeat eon.
shown in Fig.9. [Fig. 121 a plan view showing a variation of the
structure shown in Figs, 8 to 11. 42 [Fig. 13] a plan view show ng a
first variation of the first enbodinent, [Fig. 14) a sectional view
t aken al oRgieLyDefcriigtios qfFiRyaviglgsan enl arged fragmentary vi ew of
what is sRown in Fig. 13. [Fig. 16] an enlarged fragnentary vi ew of
what is sh8#e5in Fig. 14,

[Fig. 1] a plan view of a first embodiment of the invention.
[Fig. 2] a sectional view taken along Y-Y in Fig. 1.

[Fig. 3] an enlarged fragmentary view of what is shown in Fig.
1.

[Fig. 4] an 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] aplan 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.9.

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

in Figs. 8 to 11.
42



[Fig, 17] a fragnmentary sectional view of a second variation of the
first enbodinment. [Fig. 18] a fragnentary sectional view of a third
variation of the first enbodi ment, [Fig. 19 a fragnentary secti onal
view of a fourth variation of the first enbodinment. [Fig. 20] a

fragnentaﬁfléecﬁbqg%lpﬁ%ﬁongﬁmﬁ fk)]ﬂé%q;!éﬂf Jgrléﬁﬁbﬁ'éﬁt e first

enbodi nment Fig tu ctlon view of a secon
enbodi mentpefikiBeci nvention. [Fig, 22] a sectional view taken al ong
X-Xin Fig. 21. [Fig. 23] a longitudinal sectional view of a third

enbodi mentrigf. the anyertiiohala SeEE itenaln \diewd aken 23, Fidq. .139. 261
a s cu,.onal. .et: taken along X -X Fig. . Explanation of

Ref erence [Nuger a!s:e d0 8. arded fliaxg@neimeried of . wiRot alsy shebeindBig.
3, 3B..,Coils 4-First permanent nmagnet 5.. Second pernanent magnet
6 -Third parmanent magnet; 8-Fourth permanent magnet 9 ..,Fifth
per manent magnet 11.,Jjpper frane 12...Mddle frane
[Fig. 16] an enlarged fragmentary view of what is shown in Fig.

14.

[Fig. 17] a fragmentary sectional view of a second variation
of the first embodiment.

[Fig. 18] a fragmentary sectional 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 sectional view taken along X-X in Fig. 25.

Explanation of Reference Numerals
[0126]
1...Fixed member

2...Rotary member
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13...Lower frame 15, 17...Bearing supporting plates '1o0..-Radial
beari ng upper bearing 18...Lower. bearing 19-Radial bearing 24.
..Hub 21...Rotary shaft 22...Di sk nenber 23 .. , Bracket 24...Arm
menber 44 Clainms 1. A rotating mechani sm characterized by

conpri si ng: fixed.qenber (1) having a bearing (1&", |I. ;; a rotary
menber (2§'i§Prud?%6H% rotary shaft (21) journalled by the bearing

and a di55.ng%q§%t(%%&nﬁggﬁhgﬁ%qﬁk%the rotary shaft; a plurality of

coils (3) which are nmou i xed nmenber. (1) and arranged at

regul ar i@[Q[%@cog%'%é?déﬂé%é&%ﬁ#ﬂéﬁl on the rotary shaft (21); and

a first permanent magnet (4) nounted on the di sk nenber (22),

wher ei n figr st erBRRMnIRAREgadrBt are arranged at regul ar
intervals on a circle centered on the rotary shaft (21) in a way

that al t egnat.ehettiegieriihdMtpaheydid then pole and arranged to face
the coils (3)and wherein the coil (3) is penetrated by a core nenber
of nonmagnet.i.@ifatte deadmarehta meyber of nmagnetic material is |ocated
on its end face away fromits end face opposite to the first
per manent limagnélper frame

12...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...Disk member

23...Bracket

24, ..Arm member
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2. The rotating nechanismas described in Caim1l, so structured
that: a plurality of armmnenbers (24) are fitted to the disk nenber
(22) a second permanent magnet (5) is held on the tip of the arm
menber (24) by a first magnet hol ding nenber. (24h); a third

per manent magnet (5) is provided radially outside the arm nmenber
(24) in an area of the fixed nenber (1) 45 the third pernmanent nagnet
(6) is held by a second magnet hol di ng-¥esftfer (11h); and a repul sive
force is generated when the second permanent nmagnet (5) noves in a
direction of rotation froma condition in which the second per manent

magnet (5),is inAE?St%@TﬁﬂeﬁgéﬁHﬂgSﬁeEBSﬁECEQ§EEéanbéscéﬁﬁriBEﬁ :

per manent nmagnet rotating nmechani smas described in aim

2, so structured thatathembekstimegaeingohdbegriegbers(24h) is made
of nonmagnetic material and surrounds the second pernmanent nagnet
(5) and forms anaopertaneamedbelr) Wwhl chirallwlis\a adi atderrpf shatés (8t)
magnetic force fromthe second permanent magnet 25%?9 t?e fecond.
magnet hol dPHgnABREEr byl FRe, brarindeanf Aagheli BeMhafelfal BhgVided on
surrounds e third pe nent magnet (6) and forns an open area

ERSaFRoRE Y, Srs T hes ¢ c

(11Th) whi ERCaFPERE i‘on of lines of magnetic force fromthe

third permanent (61; oandoyhen 4 heonen Area 24 oof thbefixed
first magnet hol gﬁﬁgek%%&%ro(mm angj )'?he open area (11Th) of the

second nmagrehmpkel i ngndenbefigéd di) retpunot ihaeevedshonbherycimcentered
magnetic interaction occurs between the second pernmanent magnet (5)
and t he t hiondthe 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)
in a way that alternate between the N pole and the S pole and
arranged to face the coils (3),
and wherein the coil (3) 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 (4).

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

a plurality of arm members (24) are fitted to the disk
member (22);

a second 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 outside

the arm member (24) in an area of the fixed member (1) :
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per mmnent magnet (6) but when the open areas face each other,

magneti c repul sion occurs between the second pernmanent magnet (5)
and the third permanent nmagnet (6). 4. The rotating nechani sm as
described in any of Claims 1 to 3, wherein: a fourth permanent
magnet (8) is nounted on a |lower surface of the disk nenber (22); 46

a fifth permanent magnet (9) is provided on the fi menber (1) _in
an area bel ow t hePfothtt¥f %’grﬁﬁ‘ﬁle?ﬁ]tt MAHGREt P? e gﬁﬁ;g?% % isfef:f'?ngi %agnet
per manent ( i.s.ar ed face the fourth permanent magnet
(8) and toﬁﬁg\ggh?hg%gg?‘% ég?g{?i’tgags the fourth permanent nagnet

(8), 47 a repulsive force is generated when the second permanent
magnet (5) moves in a direction of rotation from a condition
in which the second permanent magnet (5) is in the same

circumferential position as the third permanent magnet (6).

3. The rotating mechanism as described in Claim 2, so
structured that:

the first magnet holding member (24h) is made of
nonmagnetic material and surrounds the second permanent magnet
(5) and forms an open area (240h) which allows radiation of lines
of magnetic force from the second permanent magnet (5);

the second magnet holding member (11h) is made of magnetic
material and surrounds the third permanent magnet (6) and forms
an open area (110h) which allows radiation of lines of magnetic
force from the third permanent magnet (6); and

when the open area (240h) of the first magnet holding
member (24h) and the open area (110h) of the second magnet holding
member (11h) do not face each other, no magnetic interaction
occurs between the second permanent magnet (5) and the third
permanent magnet (6) but when the open areas face each other,
magnetic repulsion occurs between the second permanent magnet

(5) and the third permanent magnet (6).

4. The rotating mechanism as described in any of Claims 1
to 3, wherein:
a fourth permanent magnet (8) is mounted on a lower surface

of the disk member (22);
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a fifth permanent magnet (9) is provided on the fixed
member (1) in an area below the fourth permanent magnet (8);
and

the fifth permanent magnet (9) is arranged to face the

fourth permanent magnet (8) and to have the same polarity as

the fourth permanent magnet (8).
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