-1- DESCRIPTION COAXIAL INVERSION CORELESS GENERATOR TECHNICAL FIELD [0.001]
The present invention relates to a coaxial inversion goreless generator. More particularly, the present
invention relates to a coaxial inversion coreless generator that in the utilization of, for example, the
torque of a wind turbine, can attain simple structuring and space saving and can realize a large output.
BACKGROUND ART [0002] In recent yearg;psvigisenafators utilizing various natural energies, such
as wind energy and solar energy, are attracting attention from the viewpoint of the reduction of carbon

dioxide emission, the reductionof A9ssihfiiekeanrsyrapiei, sy thenieat@R03] With respect to the wind
turbine generator utilizing wind energy among natural energies, for example, one configured to

Increase the rotational speed of a wind turbine by means of a speed-up gear and transmit the
increased rotational speed to a
TECHNTCAT, FTELD

[0001] The present invention relates to a coaxial inversion
coreless generator. More particularly, the present invention
relates to a coaxial inversion coreless generator that in the
utilization of, for example, the torque of a wind turbine, can
attain simple structuring and space saving and can realize a large

output.

BACKGRCUND ART

[0002] In recent years, power generators utilizing various
natural energies, such as wind energy and solar energy, are
attracting attention from the viewpoint of the reduction of carbon
dioxide emission, the reduction of fossil fuel consumption, and

the like.

[{0003] With respect to the wind turbine generator utilizing wind
energy among natural energies, for example, one configured to
increase the rotational speed of a wind turbine by means of a
speed-up gear and transmit the increased rotational speed to a

power generation section so that a power generation output greater




-2- than in the use of a power generator utilizing only the torque of a wind turbine can be gained by the
power generation section has been proposed_ [0094] However, in this wind turbine generator, the
speed-up gear and the power generation section are installed separately from each other. This is
unfavorable from the viewpoint of space saving. [0005] Patent reference 1 proposes, as a technology
relating todhapresertiavaation @ gepeiaier withartaiational spegdigciaaning functienqitizing the
torque of a wind turbine. This generator is equipped with a pair of power generation rotors and
configured1 pevfona RAWBH genetatiapysalative rotativasgbreaoigdhisgenasaterds fudher equipped
with a transmission mechanism composed of a planetary gear mechanism that is capable of
transmittingathesatigprobasetdr as the reverse rotation of the other rotor. Thus, the rotors perform
reverse relative rotations by the torque inputted in a rotor, thereby inducing power generation. [0006]
In this generator with a rotational speed increasing function, because of the employment of a
transmission mechanism composed of a planetary gear mechanism, the structure of the transmission
mechanisildddmedomnpiex. 1:BERatent referemts e JR0052872 the £HSSL-OSUYREIOF THE

INVENTION
and the power generation section are installed separately from

each other. This is unfavorable from the viewpoint of space

saving.

[0005] Patent reference 1 proposes, as a technology relating to
the present invention, a generator with a rotational speed
increasing function utilizing the torque of a wind turbine. This
generator is equipped with a pair of power generation rctors and

configured to perform power generation by relative rotations

thereof. This generator is further equipped with a transmission
mechanism composed of a planetary gear mechaniem that is capable
of transmitting the rotation of a rotor as the reverse rotation
of the other rotor. Thus, the rotors perform reverse relative
rotations by the torque inputted in a rotor, thereby inducing power

generation.

[0006] 1In this generator with a rotational speed increasing
function, because of the employment of a transmission mechanism
composed of a planetary gear mechanism, the structure of the

transmission mechanism becomes complex.




PROBLEM TO BE SOLVED BY THE INVENTION [0007] The problem to be solved by the invention is
the absence of any coaxial inversion coreless genegator that in the utilization of, for example, the
torgue of a wind turbine, can attain simple structuring and space saving and can realize a large output.
MEANS FOR SOLVING THE PROBLEM [0008] The most characteristic feature of the coaxial

inversion careless,generator according tq the present gﬁ'."fé"';'ﬂés s follows. The coaxial inversion
coreless generator comprises a fixe y supported generator shaft; an outer rotor with magnet rotatably

supported by the generator shaft, which outer rotor is configured to be driven by external force to
thereby rotate; a coreless coil body that is rotatably housed in the outer rotor in a coaxial arrangement

while being supported by the ger]gf%t@ﬁég é/vgiﬁhfﬁﬁelgﬁ%ﬁﬁiwﬁﬁy is provided with a coil portion

arranged correspondingly to the magnet; and a reversing gear axially supported by the generator
shaft, which reversing gear is capable of reversely rotating the coreless coil body in accordance with
the rotation of the outer rotor by interlocking -4- with circular gears disposed in a circular arrangement

in both the outer r%ﬁ%t qgﬁleéa ﬁlgogy wﬁgre}t&gﬁ PRYET generation output according to
the co

an increase in relative speed between the magnet and il portioncausedbyreverserotations of the

outer rotoida@g.{1 e ‘}%ﬁg‘?’?&foﬂqudcyoisbvéitg%rf\%'dtg%?%g 2 g %:ciog%?cior f@éa Ig%’g_srggégd around

the generator shaft coll portion output termin e coreless col boﬁy. FE F THE

INVENTIGN 100091 The Inveryion;gllain 4 prouides fsoaxigl vsision, coreless agueralgjwherein a

relative speed of, for example, two times that of a conventional generator including a rotor and a stator

can be prgglyqed beyusen e quier iarard ihe garelessall Radyoliigamialinersigg ptructure,
thereby realizing a power generation outptt greater than irmthe use of a conventional wind power

generatolyr ¢ a4ip simple structuring and space saving and can realize a large

output.

MEANS FOR SOLVING THE PROBLEM
[0008] The most characteristic feature of the coaxial inversion
coreless generator according to the present invention is as
follows. The coaxial inversion coreless generator comprises a
fixedly supported generator shaft; an outer rotor with magnet
rotatably supported by the generator shaft, which outer rotor is
configured to be driven by external force to thereby rotate; a
coreless coil body that is rotatably housed in the outer rotor
in a coaxial arrangement while being supported by the generator
shaft, which coreless coil body is provided with a coil portion
arranged correspondingly to the magnet; and a reversing gear
axially supported by the generator shaft, which reversing gear
is capable of reversely rotating the coreless coil body in

accordance with the rotation of the outer rotor by interlocking




[00101 The invention of claim 2 not only exerts the same effect as attained by the invention of claim 1
but also can provide a coaxial inversion coreless gegnerator wherein the coreless coil body has a
multistaged arrangement so that especially when the wind energy is large, an increased power
generation output can be realized. -5- [0011) The invention of claim 3, based on an inner rotor type
structure, edn providealcoaxipddmverdicrpearett ssrgeneratoruiihereir agpoyeeregenctatide batput
greater than in the use of a conventional wind power generator can be realized as in the invention of
claim 1. [08&2] Phe sventibnwf ataimthebasededreas immerrolordype stratkies, rotorbpwrarts the
same effect as attained by the invention of claim 3 but also can provide a coaxial inversion coreless
generator g4reeiatthecomisssitoibsodyriasg ntdtistagédanemgeniont setindticspesipéigdvhen the
wind energy is large, an increased power generation output can be realized. BEST MODE FOR

CARRY INGCOUTTHRINVERTION-d00ISEAR bbjett dPthe presshb INVEMBTeis keprividara coaxial
inversion coreless generator that in the utilization of, for example, the torque of a wind turbine, can
attain simglé sthecRirgrald spacnsating ardehasediod hhade datput IdopaTThRRYSHIEE: has been
attained by the coaxial inversion coreless generator of the present invention comprising a fixedly
supporteddEnEraRit sHaftl BAREr FIBEttktabiPROBEErBH BINR-fen SarcrsHeR tiedtker rotor

configured to be driven by external force to thereby rotate, which outer rotor is provided
from a coil portion ocutput terminal of the coreless coil body.

EFFECT OF THE INVENTICN

[0009] The invention of claim 1 provides a coaxial inversion
coreless generator wherein a relative speed of, for example, two
times that of a conventional generator including & rotor and a
stator can be produced between the outer rotor and the coreless
coil body of the coaxial inversion structure, thereby realizing
a power generation output greater than in the use of a conventional

wind power generator.

f{0010] The invention of claim 2 not only exerts the same effect
as attained by the invention of claim 1 but also can provide a
coaxial inversion coreless generator wherein the coreless coil
body has a multistaged arrangement so that especially when the
wind energy is large, an increased power generation output can

be realized.




-6- thereinside with multistaged accommodation chambers arranged in a direction along the generator
shaft, each of the accommodation chambers providgd on its wall surface with a magnet; multistaged
coreless coil bodies that are respectively housed in the accommodation chambers in a coaxial
arrangement while being rotatably supported by the generator shaft, which multistaged coreless coill
bodies ard @8&13 brofied witrea tdippoetorcdranyed chasssbratingiy té e magpeparikyipaltistaged
reversing gears axially supported by the generator shaft, which multistaged reversing gears are
capable of Feversaly eotating th corides secofidrudiasliniarcordtinue Wity theerptatiignefitht @ater rotor
by interlocking with circular gears disposed in a circular arrangement in both the outer rotor and each
of the mukibigediitoreleewebil Prifiss WiereinuwyWovgregdreiratie output tleeortnsy @fan increase
in relative speed between the magnet and the coil portion caused by reverse rotations of the outer
rotor and easiyofithecstrélewd edil bovies isgeitisdralmnthroagh eachr shmbaisagesl curetheollectors
fixedly disposed around the generator shaft from a coil portion output terminal of each of the coreless
coil bodiesnEEAMRIEE 26033 Thelkoaxial inversion coreless generators according to -7- below with
reference to the appended drawings. (Embodiment 1) The coaxial inversion coreless generator 1
according to Embodiment 1 of the present invention will be described with reference to FIGS. 1 to 3.

[0012] The invention of claim 4, based on an inner rotor type
structure, not only exerts the same effect as attained by the
invention of claim 3 but also can provide a coaxial inversion
coreless generator wherein the coreless coil body has a
multistaged arrangement so that especially when the wind energy

is large, an increased power generation output can be realized.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] An object of the present invention is to provide a coaxial
inversion coreless generator that in the utilization of, for
example, the torque of a wind turbine, can attain simple

structuring and space saving and can realize a large output.

[0014] This object has been attained by the coaxial inversion
coreless generator of the present invention comprising a fixedly
supported generator shaft; an outer rotor rotatably supported by
the generator shaft, the outer rotor configured to be driven by

external force to thereby rotate, which outer rotor is provided




[0016] Referring to FIG. 1, the coaxial inversion coreless generator 1 according to Embodiment 1 is
disposed between the lower end of, for example, a Liromill type (vertical type) wind turbine 2 and the
upper end of a pole 3 supporting the wind turbine 2 so as to hold the same at a given height from the
ground. The coaxial inversion coreless generator 1 is so configured as to gain a power generation
output by blikzhed tsel theque B the Wind tadat 2qotaimgdat ieanshefwieteaarggndird viind turbine
2 is so structured that, for example, three blades 5 are attached to a wind turbine shaft 3 by means of
arms 4, arrd daethe ioned baupdriienddneirtieayirmhrufbinessivdit slisthmcrermmpdavinil
inversion coreless generator 1. [00171 The coaxial inversion careless generator 1 according to
Embodimémampsiriserieatibed ingréhermididil sWtf rgerenidedraPre gnetandel 10§ gigreE coaxial
inversion coreless generator 1 according to -8- supporting body 11 configured to rotatably support the
generator $R&if 19§ 160j001Prdhegjertdrator et bbeEFROTRANVELE aleur?dotd™ 2 Fo@ted by the
torque of the wind turbine 2, a generator shaft 13 axially supporting the center portion of the outer rotor
12 that is B6SRREHIS toratetHaTRA&SrofbR 12 af@didl- IR PEsTBReYs ca?r:bbay keisiindle
compressed into a disk shape) 14 housed in the outer rotor 12 while its center portion is supported by
the generaPF3rak 18. JUOPOFisslgbiferalst FRBCERIGrovidebtt ihdwEr BHd Withtag6@w thread
13a and provided on its upper end side with a large-diameter portion 13b. The large-diameter portion
13b is pro%Rfed G RsABhePadd SfitR BEpPSERIPG AL BEHET 1 T B3RP T ARPRFGIRESTA2, a
pan/disk-shaped upper rotor 21 with an open lower side abuts in a vertical arrangement on a
pan/disk-SHAPEEIBRBAIGEL B1 WRth=&F opeAtpper 3. THéEE FEtaes dra FiXsd Tdditherat Bations

close to the outer circumferences thereof by means of a multiplicity of circularly arranged fixing bolts
22 axially supported by the generator shaft, which multistaged

reversing gears are capable of reversely rotating the coreless
coil bodies in accordance with the rotation of the outer rotor
by interlocking with circular gears disposed in a circular
arrangement in both the outer rotor and each of the multistaged
coreless coil bodies, wherein any power generation output
according to an increase in relative speed between the magnet and
the coil portion caused by reverse rotations of the outer rotor
and each of the coreless coil bodies is withdrawn through each
of multistaged current collectors fixedly disposed around the
generator shaft from a coil portion output terminal of each of

the coreless coil bodies.
EXAMPLE

[0015] The coaxial inversion coreless generators according to

embodiments of the present invention will be described in detail




[0022] With respect to the upper rotor 21 as a constituent of -9- 13 is fitted in the center area lower
side thereof. The center portion thereof is providedvith an upper projecting cylindrical wind-turbine
attaching portion 21a. [0023] The wind-turbine attaching portion 21a is provided with a multiplicity of
circularly arranged screw holes 21b. The wind-turbine attaching portion 21a is caused to abut on the

lower end perian da€f the rdrd Habinashaft 3appdiysacanseiagaching bolts not shown, the upper
rotor 21 and the lower end portion 3a of the wind turbine shaft 3 are bonded together to thereby

transmit the torque mhitlaey whach turhbine shaft 3. [0024] A main bearing 23 is disposed between the
upper face side of the large-diameter portion 13b of the generator shaft 13 and the inner bottom

portion of the uppeheoterk Closeintbe sipper fansedidesthesekyaxiaty Suppotindithe upper rotor 21,
thus the outer rotor 12. [0025] A circular projecting portion 25 having an inside diameter slightly larger
than the |&Egbatiameter portidn t3le ipreveted inreviacaiion owiside te mhestibebcy 3 ©Wn the inner
bottom portion of the upper rotor 21. A circular gear 26 is provided on the entire circumference of the
inferior endsstefaerasf the cREGRr ptojeetidg portion 25. -10-

[0016] Referring to FIG. 1, the coaxial inversion coreless
generator 1 according to Embodiment 1 is disposed between the lower
end of, for example, a Giromill type (vertical type) wind turbine
2 and the upper end of a pole 3 supporting the wind turbine 2 so
- as to hold the same at a given height from the ground. The coaxial
inversion coreless generator 1 is so configured as to gain a power
generation output by utilizing the torque of the wind turbine 2

rotating by means of wind energy. The wind turbine 2 is so

structured that, for example, three blades 5 are attached to a

wind turbine shaft 3 by means of arms 4, and that the lower end
portion 3a of the wind turbine shaft 3 is attached to the coaxial

inversion coreless generator 1.

f0017] The coaxial inversion coreless generator 1 according to
Embodiment 1 will be described in greater detail with reference

to FIGS. 2 and 3.

[0018] The coaxial inversion coreless generator 1 according to

Embodiment 1 includes a generator main body 10 and a shaft




[0026] A required number of magnets 24 are circularly embedded in the inner bottom portion of the
upper rotor 21 at its location close to the outer circynference thereof in a fashion such that the end
face thereof faces the inner bottom face. [0027] The lower rotor 31 is formed into a configuration
approximately vertically symmetric to that of the upper rotor 21. lllustratively, the lower rotor 31 at its
center areaippperfaeg gtyvided withipuiradar resedstpidnp stipR X cbhfigdRIEIPERIY the
projecting disk portion 13c to gain entrance thereinto. The generator shaft 13 passes through the
center aremofitHecdiculdy.recessed tier portion 32. [0028] A required number of magnets 24 are
circularly embedded in the inner bottom portion of the lower rotor 31 at its location close to the outer
circumference thereof in a fashion such that the end face thereof faces the inner bottom face and in a
fashion such that they are arranged opposedly to the magnets 24 of the upper rotor 21. [0029] The
upper rotdP2L 8hd thBgoWENGIL cHEPEY akoRyprblidenféidrsidaanatesmmsdaioniéhamber 33
for accommodating a coreless coil body 14. area is provided with a downward projecting cylindrical
attaching pRkeGe d4bYhishatdephifsoibntdeisyrdidearkimeirdul afly ZeRFRESc réWHdles 35.
[0031] The careless coil body 14 is disposed coaxially with the outer rotor 12 in the accommodation
chamber 33. FHéxbtole S8 BBIP BRI 4tAStCEBHIEX alRRMS IrBviBEd With a4 tppeF ABRXWHA an inside
diameter allowing the circular projecting portion 25 of the upper rotor 21 to gain entrance thereinto and
a lower h&RAtalifcoufaeEe dligRIYPAYEr thES tRELSMHBRTe haride? fOHdT $88RFthe
generator shaft 13 so as to allow the large-diameter portion 13b to pass therethrough. [0032] The
coreless E6IFB3GF 3498 1tRABY sipbh B ite GenBrERsESthA 18D nidas shamrhri 46
disposed between the lower end outer circumference of the large-diameter portion 13b and the lower
hole of thBRUFERSETERBARIVERE 10393 the'tbidR sk F 8BUF L PBA il it AP 6% ded with a
coil portion 41 arranged correspondingly to and close to the magnet 24 embedded in the upper rotor
21. Also, e E&RIGSSGiATRYy fﬁ‘%ﬁgts%wer face is provided with a coil portion 41 arranged
correspondingly to and close to the magnet 24 embedded in the lower rotor 31.

[0020] The generator shaft 13 is provided at its lower end with
a screw thread 13a and provided on its upper end side with a
large-diameter portion 13b. The large-diameter portion 13b is

provided on its lower side with a projecting disk portion 13c.

[0021] In the outer rotor 12, a pan/disk-shaped upper rotor 21
with an open lower side abuts in a vertical arrangement on a
pan/disk-shaped lower rotor 31 with an open upper side. These
rotors are fixed together at locations close to the outer
circumferences thereof by means of a multiplicity of circularly

arranged fixing bolts 22.

[0022] With respect to the upper rotor 21 as a constituent of

the outer rotor 12, the upper end portion of the generator shaft




-12- [0034) Coil portion output terminals 42 of the upper and lower coil portions 41 of the careless coil
body 14 are disposed in a location facing the lowerdace of the coreless coil body 14 and in a fashion
opposed to the projecting disk portion 13c of the generator shaft 13 positioned in the circular recessed
tier portion 32. In place of the coil portion output terminals 42 combined with the brushes 43, use
can be made of fddexamiplie achreshiess eurmene gollesterosa dpattiesssafirenfTta| entart §@035]
Power generation output from the generator main body 10 is withdrawn through the brushes (current
collector) g8 disposachenreeshdrdipglyto dieel ceildordinnugpiput teromirats 42 royidiaadan thelupper
face of the projecting disk portion 13c and through an output cable 44 connected to the brushes 43.
[0036] A circutdr pnajedtirg poitmatidacd gfivungi thre [@heer hole of the coreless coil body 14 on its upper
face side (upper hole side) is provided on the entire circumference thereof with a circular gear 45
similar to the circular gear 26 of the circular projecting portion 25. [0037] A plurality of reversing gears
51 located in the upper hole and having their rotating shafts arranged in a horizontal direction are
attached toana dltelbiecumhfetencerbfithe at3aching portion 2la is provided with

a multiplicity of circularly arranged screw holes 21b. The

wind-turbine attaching portion 21a is caused to abut on the lower

end portion 3a of the wind turbine shaft 3, and by means of

attaching bolts not shown, the upper rotor 21 and the lower end

portion 3a of the wind turbine shaft 3 are bonded together to

thereby transmit the torque of the wind turbine shaft 3.

[0024] A main bearing 23 is disposed between the upper face side
of the large-diameter portion 13b of the generator shaft 13 and
the inner bottom portion of the upper rotor 21 close to the upper
face side, thereby axially supporting the upper rotor 21, thus

the outer rotor 12.

[0025] A circular projectingportion 25 having an inside diameter
slightly larger than the large-diameter portion 13b is provided
in a location outside the main bearing 23 on the inner bottom
portion of the upper rotor 21. A circular gear 26 is provided
on the entire circumference of the inferior end surface of the

circular projecting portion 25.




large-diameter portion 13b of the generator shaft 13. The reversing gears 51 interlock with the circular
gear 26 and the circular gear 45. [0038] By virtue gjthis arrangement, when the outer rotor 12 is
rotated in the direction of arrow a as shown in FIG. 2, the coreless coil body 14 is reversely rotated by
means of the reversing gears 51 in the direction of arrow b as shown in FIG. 2. [0039] Namely, the

outer rotor [y avd tha cesgless sailhadyehd ae aRRfigitedia condust eeaxiakinyeksiteanameans of
the reversing gears 51. [0040] The shaft supporting body 11 is configured to allow the generator shaft

13 to fit thagihiés Tentar halettdn poa PIAHUGE davevwpish andbhas estagkedtsiraeyeeomposed of
a fixed support El configured to fixedly support the generator shaft 13 by screwing a nut 62 on the

screw threatlds3a ebthehgeneratar shaftld fleprdewnsigderandrairntary Supodhy b disposrddn close
relationship on the fixed support 61 which is provided in its center area with a through-hole 71a having

the same diasetarias s of lka-eeter Aokest hdhmngbrwhich dbe geaeeator shaft 13 passes. [0041]
Namely, an arrangement is made such that the rotary -14- of a bearing 63 disposed therebetween,
and such that the rotary support 71 can be smoothly rotated in close relationship on the fixed support
61 by fitting a circular ridge 71b provided on the lower face outer circumference region of the rotary
support 71imoe Zircularigeoovevedb pradided artthe sipgerfaee outat eircamtasafide;tatgian ohthe fixed
support 61. [0042] The fixed support 61 at its side face is provided with screw holes 64 arranged

orthogonaatspthexaxialtdiieetionrafithe Tenterhnlettiiae A arragenatiss upada suchdlrag the shaft
supporting body 11 is attached to the upper end portion of the pole 3 by means of bolts 65 by fitting
the upper ehdlymttert dirtbypolelxfrbawdewnsideroBtheafixed suppotiédl .area upper face

is provided with a circular recessed tier portion 32 configured
toallow the projecting disk portion 13¢c to gain entrance thereinto.
The generator shaft 13 passes through the center area of the

circular recessed tier portion 32.

[0028] A reguired number of magnets 24 are circularly embedded
in the inner bottom portion of the lower rotor 31 at its location
close to the outer circumference thereof in a fashion such that
the end face thereof faces the inner bottom face and in a fashion
such that they are arranged opposedly to the magnets 24 of the

upper rotor 21.
[0029] The upper rotor 21 and the lower rotor 31 cooperate to
provide thereinside an accommodation chamber 33 for accommodating

a coreless coil body 14.

[0030] The lower face side of the lower rotor 31 at its center




[0043] The rotary support 71 is provided with attaching bolts 72 arranged correspondingly to the screw
holes 35 of the attaching portion 34 of the lower rotgr 31. In the stage prior to assembling the rotary
support 71 and the fixed support 61, the rotary support 71 is attached to the lower rotor 31. Thereafter,
the fixed support 61 is fitted to the rotary support 71. 100447 A support bearing 73 for the generator
shaft 13 isadigposeddndie dgp eriarid padenved tiderthrolgi:hole ¢3a ofdre retarg suppbringd. -15-
[0045] In FIG. 2, numeral 52 denotes roller bearings respectively disposed between the upper rotor 21
and the cgretess coiBdody THdianadthetwkéndhedowieenoldr 34 pndihdedreiass caitbodypdlly [0046] In
the coaxial inversion coreless generator 1 according to Embodiment 1, when the wind turbine 2 is
rotated byawindegedgsirrthe dirdstion3d,. for example, arrow a as shown in FIG. 2, the outer rotor 12
is also rotated in the direction of arrow a. The torque of the outer rotor12 is transmitted to thc reversing
gears 51. As a result, the coreless coil body 14 is rotated by means of the reversing gears 51 in the
direction of arrow b as shown in FIG. 2 (coaxial inversion). [0047]Consequently, an increased power
generationl 8@l acEbadingne kesincredse rdyaiide tpedtispmeed cpaxhadimsvithnthde coil
portions 41 can be withdrawn outside from the coil portion output terminals 42 of the coreless coil body
14 througl® el iisierr 482k tHecorgnaraapitadd qocdsivera Sarticulary, ahvebagimldmidrsion

coreless
body 14 at its center area is provided with an upper hole with

an inside diameter allowing the circular projecting portion 25
of the upper rotor 21 to gain entrance thereinto and a lower hole
having a diameter slightly larger than that of the large-diameter
portion 13b of the generator shaft 13 so as to allow the

large-diameter portion 13b to pass therethrough.

[0032] The coreless coil body 14 is rotatably supported by the
generator shaft 13 by means of a bearing 46 disposed between the
lower end outer circumference of the large-diameter portion 13b

and the lower hole of the coreless coil body 14.

[0033] The coreless coil body 14 on its upper face is provided
with a coil portion 41 arranged correspondingly to and close to
the magnet 24 embedded in the upper rotor 21. Also, the coreless
coil body 14 on its lower face is provided with a coil portion
41 arranged correspondingly to and close to the magnet 24 embedded

in the lower rotor 31.




generator 1 according to Embodiment 1 is configured so that the coaxial inversion of the outer rotor 12
and the coreless coil body 14 can be attained by uge of a simple element viz, the reversing gears 51
only in accordance with the rotation of the wind turbine 2. Consequently, a relative speed of, for
example, two times that -16- of a conventional generator including a rotor and a stator can be

produced hetaeen theautepsetord and fhe-cerslessicoilbady 44, tharehygealizing alpuwer

generation output_ greater than in the use of a conventional wind power generator under the

conditionsaf identical windsenergy: [QQ4A SperificallyAsswBing that afRowesgerriation eutput of
100 is obtained at a rotating speed of 100 by a conventional generator, the coaxial inversion coreless

generator 1aegehting ta &mbodmeniclvean faali eod pokerganeratien edidutaidpOlat asatating
speed of 50, or a power generation output of 200 at a rotating speed of 100. [00501 Now, referring to

FIG. 4, a chaxial Musiision copplesegeneraihe 1eejrg aimgdiieskopnof ilee coaxiabifivehsion
coreless generator 1 according to Embodiment 1 will described. [0051]Basically, the principle of the
coaxial invgssiersocatesshganera®r Bokeingsnaadifiad e isikesame asdbatekthe fdkegoing
coaxial inversion coreless generator 1, and the structures thereof are also similar to each other.
Therefore diketmharks3are used to refer to like elements thereof, and duplicate detailed description is
avoided.
In place of the coil portion output terminals 42 combined
with the brushes 43, use can be made of, for example, a brushless

current collector or a sparkless current ccllector.

t0035] Power generation output from the generator main body 10
is withdrawn through the brushes (current collector) 43 disposed
correspondingly to the coil portion output terminals 42 provided
on the upper face of the projecting disk portion 13c aﬁd through

an output cable 44 connected to the brushes 43.

[0036] A circular projecting portion 14a defining the lower hole
of the coreless coil body 14 on its upper face side (upper hole
side) is provided on the entire circumference thereof with a
circular gear 45 similar to the circular gear 26 of the circular

projecting portion 25.

[0037] A plurality of reversing gears 51 located in the upper
hole and having their rotating shafts arranged in a horizontal

direction are attached to the outer circumference of the




-17- modified form includes a generator main body 10A shown in FIG. 4 in place of the above
generator main body 10 of the coaxial inversion cqigless generator 1. [0053) In the coaxial inversion
coreless generator 1A, use is made of an outer rotor 12A including an upper rotor 21, a lower rotor 31
and, integrally interposed therebetween, an intermediate rotor 30, in which vertically two-staged

accommodatiefeclinhense33, ppwithdhe sape stfuctlie agenentinner aboxe arei®spectiiely
disposed between the upper rotor 21 and the intermediate rotor 30 and between the intermediate rotor

30 and the-lowerd oty e HAsichasaatetrtiiagiuresethel rmascorgawelationaeidarohers 33 of
the outer rotor 12A are respectively provided with two coreless coil bodies 14 with the same structure
as mentioped abdue. lgeprrespondence thereto, the generator shaft 13 is provided with vertically
two-staged reversing gears 51 so as to realize coaxial inversion drives of the two coreless coil bodies
14. Further, the generator shaft 13 is provided with vertically two-staged brushes 43, to which an
output cable 44 is connected so that any power generation output can be withdrawn through the
vertically tpwestayedsyrushies 43. O55h Theopxiahévernsionwheslessigeneatatar Poeing B2 -18- in
FIG. 4.

is rotated in the direction of arrow a as shown in FIG. 2, the

coreless coil body 14 is reversely rotated by means of the

reversing gears 51 in the direction of arrow b as shown in FIG. 2.

[0039] Namely, the outer rotor 12 and the coreless coil body 14
are configured to conduct coaxial inversion by means of the

reversing gears 51.

[0040] The shaft supporting body 11 is configured té allow the
generator shaft 13 to fit through its center hole 6la and protrude
downward, and has a stacked structure composed of a fixed support
61 configured to fixedly support the generator shaft 13 by screwing
a nut 62 on the screw thread 13a of the generator shaft 13 from
downside and a rotary support 71 disposed in close relationship
on the fixed support 61 which is provided in its center area with
a through-hole 71a having the same diameter as that of the center

hole 6la, through which the generator shaft 13 passes.

[0041] Namely, an arrangement is made such that the rotary

support 71 is rotatably supported by the fixed support 61 by means




(0056] In the use of the coaxial inversion coreless generator 1A being a modified form, as in the use of
the coaxial inversion coreless generator 1 according, to Embodiment 1, a relative speed of, for
example, two times that of a conventional generator including a rotor and a stator can be produced
between the outer rotor 12 and each of the coreless coil bodies 14,14, thereby realizing a power
generationoduip ub gsedtes tihan d1 e usd of keeemaentioanl Wwind pswet generatdreundearsig conditions
of identical wind energy. [00577 As the coaxial inversion coreless generator |A being a modified form
is providecswithdwo-Stagesrcdrelessocaihbediestbd &4, eapediaby whdrmthieowsidienerg\tisdarge, the
power generation output produced thereby can be greater than that produced by the coaxial inversion
coreless génerados tpKOO58Y In Iiye Bbovérg axiali neeision tbdgie sgde raravdrdeAl baeiing zemodified
form, two-staged coreless coil bodies 14,14 are disposed in the outer rotor 12A. This is nonlimiting,
and three-$@iged, fassstagbd rocurtianisiasey aecirelessicdibisodiesaky IseERPHSedin the outer
rotor. In these forms as well, the same functions and effects as in the use of the coaxial inversion
coreless géReratoF LABEIRY a G¥siied fol carPelded: exertédq00TPEENFSEM NSy

Referring to FIG. 5, the coaxial inversion coreless generator 1B according to Embodiment 2 of the
present nVErRH RS B8s GiRsE PRy, tite E3aas IRVERFcéreless generator 1B according to
Embodiment 2 is characterized by being of an inner rotor type while employing the same structure as
that of the coaxial inversion coreless generator 1 according to Embodiment 1. [0060] In FIG. 5, the
same marks are used to refer tq the same elements as used.in the coaxial inversion_coreless

generator 1 4tEBHdint® EfEBAiERPR NG dupficatt UetAms G8SE P PR Lgsy Y1 th

screw holes 64 arranged orthogonal to the axial direction of the
center hole 6la. An arrangement is made such that the shaft
supporting body 11 is attached to the upper end portion of the
pole 3 by means of bolts 65 by fitting the upper end portion of

the pole 3 from downside of the fixed support 61.

[0043] The rotary support 71 is provided with attaching bolts
72 arranged correspondingly to the screw holes 35 of the attaching
portion 34 of the lower rotor 31. In the stage prior to assembling
the rotary support 71 and the fixed support 61, the rotary support
71 is attached to the lower rotor 31. Thereafter, the fixed

support 61 is fitted to the rotary support 71.

[0044] A support bearing 73 for the generator shaft 13 is disposed
in the upper end portion of the through-hole 7la of the rotary

support 71.




[0061] The coaxial inversion careless generator 1B according to Embodiment 2 of the present
invention is provided with a generator main body 80 0of inner rotor type fixedly disposed on a shaft
supporting body 81. [0062] The generator main body 80 includes a housing 83; an inner rotor 82 with
approximately the same structure as that of the outer rotor 12 rotated by the torque of the wind turbine

2; the sameqapneyatanshatt 13 asdessribed abrue,adallysunppitiagthe g= O=cgier akga 9f the inner
rotor 82 and protruding downward from the housing 83, which generator shaft 13 is configured to allow

the inner rgtos S2dedote ars the,samedisk-sbaped sorelass eaik hogydreas desaribashahove
housed in the Inner rotor 82 in the state that its center area is supported by the generator shaft 13.

[0063] Ther hoHsingBT iscsifli¢iHEed saas tet@eriheaippeariaceosidedaee antlllaweiface,.excluding
wind-turbine attaching portion 21a, of an upper rotor 21 as a constituent of the inner rotor 82. The
housing 83 on its lower face side is provided with an attaching portion 83a. The attaching portion 83a
is arranged so as to be brought into close contact onto the shaft supporting body 81 and integrally

attached tq ¢ioat shaftsuppestiag hrdy B1inflde64] dhe shadtlstppasting bady 811has substangally the
same structure as that of the above shaft supporting body 11. Namely, omitting the structure of the

rotary supperEtbhdbie méat 3uppdiding hedy fidnoliides,éop exampleaaadipyew sugdperic¥iggnd a lower
support 92 as vertically split structures. The shaft supporting body 81 is structured so as to be unified
with the hdusing 83 by ¢areadadyffjttiborbelks@p peotradingwu pwsasdshemrtherinfar@r of thehepper
support 91 into screw holes 83a provided at the attaching portion 83a of the housing 83. -21-

outer rotor 12 is also rotated in the direction of arrow a. The

torque of the outer rotor 12 is transmitted to the reversing gears

51. As a result, the coreless coil body 14 is rotated by means

of the reversing gears 51 in the direction of arrow b as shown

in FIG. 2 (coaxial inversion).

[0047] Consequeritly, an increased power generation output
according to an increase in relative speed between the magnets
24 and the coil portions 41 can be withdrawn outside from the coil
portion ocutput terminals 42 of the coreless coil body 14 through

the brushes 43 and the output cable 44.

[0048] More particularly, the coaxial inversion coreless
generator 1 according to Embodiment 1 is configureyd so that the
coaxial inversion of the outer rotor 12 and the coreless coil body
14 can be attained by use of a simple element viz. the reversing
gears 51 only in accordance with the rotation of the wind turbine

2. Consequently, a relative speed of, for example, two times that



[0065] Other structures are the same as those of the coaxial inversion coreless generator 1 according
to Embodiment 1. [0066] In the coaxial inversion cP eless generator 1B according to Embodiment 2,
as described above, an increased power generation output according to an increase in relative speed
between the magnet 24 and the coil portion 41 caused by reverse rotations of the inner rotor 82 and
the corelessicall begyrd4 casrha wijbdeavut outside: frofi ihe aoitpersionaeidpat taravinal 4200f the
coreless coil body 14 through the brushes 43 and the output cable 44. [0067] Consequently, as in the
coaxial inveesippsaueledstgenasatorthaceardingrotanbzlimedttha celatve speedidf, fordgxample,
two times that of a conventional generator including a rotor and a stator can be produced between the
inner rotor 82 andhthe=byretess ¢ailibgdy Iy tieeralpyrreatizingra power gemeeaticrroutput graater than
in the use of a conventional wind power generator under the conditions of identical wind energy.
[0068] In this€ medimantchasnelionaiural yd trowsta geth ¢hreeestagets fdtrs zryedi bi dmther
multistaged coreless coil bodies 14 can be disposed in the inner rotor 82. In these forms as well, the
same functidnsidad effeats as imdthengsegef-the coaxial inversion coreless generator IA being a
modified form, or the like can be exerted. 22- INDUSTRIAL APPLICABILITY [0069] The present
invention can be applied to a wind turbine no matter whether it is of vertical shaft type or horizontal
shaft type. The coaxial inversion coreless generator of the present invention can find wide applications
in not only peME? Yerfmatad berblvie RSy ARy RN tAAIRE BN BARFALRIREBREAISO power
generation performed by rotating a wind turbine with artificial wind, such as air emitted from

air-conditich%y é§uiphientiee. BRIEF DRESERIETIORe ST PIESEVDRAR VARWSHE i

DRAWING ) . . i
generator, the coaxial inversion coreless generator 1 according

to Embodiment 1 can realize a power generation output of 100 at
a rotating speed of 50, or a power generation output of 200 at .

a rotating speed of 100.

[0050] Now, referring to FIG. 4, a coaxial inversion coreless
generator 1A being a modified form of the coaxial inversion

coreless generator 1 according to Embodiment 1 will described.

[0051] Basically, the principle of the coaxial inversion
coreless generator 1A being a modified form is the same as that
of the foregoing coaxial inversion coreless generator 1, and the
structures thereof are also similar to each other. Therefore,
like marks are used to refer to like elements thereof, and

duplicate detailed description is avoided.

[0052] The coaxial inversion coreless generator 1A being a



[0070] FIG. 1 is a schematic view of a wind power generator equipment including a coaxial inversion
coreless generator according to Embodiment 1 of tipie present invention. FIG. 2 is a schematic
exploded sectional view of a coaxial inversion careless generator according to Embodiment 1.

FIG. 3 is a schematic plan view of a coaxial inversion coreless generator according to Embodiment 1.

FIG. 4 is angchematic explpdec-sqciional irw of a:-coaxialiRve g corelesspengiatarcaccording to a
modified form of Embodiment 1. FIG. 5 is a schematic exploded sectional view of a coaxial -23-
inversion gereless @engraterccaring tGERDedinentd ehthequgsent inventior  Befinitign of Mark

inversion coreless generator 1.

[0053] In the coaxial inversion coreless generator 1A, use is
made of an outer rotor 12A including an upper rotor 21, a lower
rotor 31 and, integrally interposed therebetween, an intermediate
rotor 30, in which vertically two-staged accommodation chambers
33,33 with the same structure as mentioned above are respectively
disposed between the upper rotor 21 and the intermediate rotor

30 and between the intermediate rotor 30 and the lower rotor 31.

[0054] As characteristic features, the two accommodation
chambers 33 of the outer rotor 12A are respectively provided with
two coreless coil bodies 14 with the same structure as mentioned
above. In correspondence thereto, the generator shaft 13 is
provided with vertically two-staged reversing gears 51 so as to
realize coaxial inversion drives of the two coreless coil bodies
14. Further, the generator shaft 13 is provided with vertically
two-staged brushes 43, to which an output cable 44 is connected
so that any power generation output can be withdrawn through the

vertically two-staged brushes 43.

[{0055] The coaxial inversion coreless generator 1A being a

modified form is supported by a shaft supporting body 11 not shown




[0071] 1 coaxial inversion careless generator LA coaxial inversion coreless generator 1B coaxial
inversion coreless generator 2 wind turbine 3 pole %Wind turbine shaft 3a lower end portion 4 arm 5
blade e

in FIG. 4.

[0056] In the use of the coaxial inversion coreless generator
1A being a modified form, as in the use of the coaxial inversion
coreless generator 1 according to Embodiment 1, a relative speed
of, for example, two times that of a conventional generator
including a rotor and a stator can be produced between the outer
rotor 12 and each of the coreless coil bodies 14,14, thereby
realizing a power generation output greater than in the use of
a conventional wind power generator under the conditions of

identical wind energy.

[0057] As the coaxial inversion coreless generator 1A being a
modified form is provided with two-staged coreless coil bodies
14,14, especially when the wind energy is large, the power
generation output produced thereby can be greater than that

produced by the coaxial inversion coreless generator 1.

[0058] In the above coaxial inversion coreless generator 1A being
a modified form, two-staged coreless coil bodies 14,14 are
disposed in the outer rotor 12A. This is nonlimiting, and
three-staged, four-staged, or further multistaged coreless coil
bodies can be disposed in the ocuter rotor. Inthese forms as well,
the same functions and effects as in the use of the coaxial

inversion coreless generator 1A being a modified form can be




10 generator main body 11 shaft supporting body 12 outer rotor 13 generator shaft 13a screw thread
13b large-diameter portion 13c projecting disk por_t'Bp 14 coreless coil body 14a circular projecting
portion

exerted.

[0059] (Embodiment 2)

Referring to FIG. 5, the coaxial inversion coreless
generator 1B according to Embodiment 2 of the present invention
will be described below. The coaxial inversion coreless
generator 1B according to Embodiment 2 is characterized by being
of an inner rotor type while employing the same structure as that
of the coaxial inversion coreless generator 1 according to

Embodiment 1.

[0060] In FIG. 5, the same marks are used to refer to the same
elements as used in the coaxial inversion coreless generator 1
according to Embodiment 1, and duplicate detailed description is

avoided.

[0061] The coaxial inversion coreless generator 1B according to

Embodiment 2 of the present invention is provided with a generator

main body 80 of inner rotor type fixedly disposed on a shaft

supporting body 81.

[0062] The generator main body 80 includes a housing 83; an inner
rotor 82 with approximately the same structure as that of the outer

rotor 12 rotated by the torque of the wind turbine 2; the same

generator shaft 13 as described above axially supporting the |




21 upper rotor 21a wind-turbine attaching portion 21b screw hole -24- 22 fixing bolt 23 main bearing

24 magnet 25 circular projecting portion 20

center area of the inner rotor 82 and protruding downward from
the housing 83, which generator shaft 13 is configured to allow
the inner rotor 82 to rotate; and the same disk-shaped coreless
coil body 14 as described above housed in the inner rotor 82 in
the state that its center area is supported by the generator shaft

13.

[0063] The housing 83 is structured so as to cover the upper face,
side face and lower face, excluding wind-turbine attaching portion
2la, of an upper rotor 21 as a constituent of the inner rotor 82.
The housing 83 on its lower face side is provided with an attaching
portion 83a. The attaching portion 83a is arranged so as to be

brought into close contact onto the shaft supporting body 81 and

integrally attached to the shaft supporting body 81.

[0064] The shaft supporting body 81 has substantially the same
structure as that of the above shaft supporting body 11. Namely,
omitting the structure of the rotary support 71, the shaft
supporting body 81 includes, for example, an upper support 91 and
a lower support 92 as vertically split structures. The shaft
supporting body 81 is structured so as to be unified with the
housing 83 by threadedly fitting bolts 93 protruding upward from
the interior of the upper support 91 into screw holes 83a provided

at the attaching portion 83a of the housing 83.




26 circular gear 30 intermediate rotor 31 lower rotor 32 circular recessed tier portion 33
accommodation chamber 34 attaching portion 35 sgrew hole 41 coil portion 42 coil portion output
terminal

[0065] Other structures are the same as those of the coaxial

inversion coreless generator 1 according to Embodiment 1.

[0066] In the coaxial inversion coreless generator 1B according
to Embodiment 2, as described above, an increased power generation
output according to an increase in relative speed between the
magnet 24 and the coil portion 41 caused by reverse rotations of
the inner rotor 82 and the coreless coil body 14 can be withdrawn
outside from the coil portion output terminal 42 of the coreless

coil body 14 through the brushes 43 and the output cable 44.

[0067] Consequently, as in the coaxial inversion coreless

generator 1 according to Embodiment 1, a relative speed of, for
example, two times that of a conventional generator including a
rotor and a stator can be produced between the inner rotor 82 and
the coreless coil body 14, thereby realizing a power generation
output greater than in the use of a conventional wind power

generator under the conditions of identical wind energy.

[0068] In this Embodiment 2 as well, naturally, two-staged,
three-staged, four-staged, or further multistaged coreless coil
bodies 14 can be disposed in the inner rotor 82. In these forms
as well, the same functions and effects as in the use of the coaxial
inversion coreless generator 1A being a modified form or the like

can be exerted.




43 brush 44 output cable 45 circular gear 46 bearing 51 reversing gear 52 roller bearing 61 fixed
support 61a center hole 61b circular groove 29

INDUSTRIAL APPLICABILITY

[0069] The present invention can be applied to a wind turbine
no matter whether it is of vertical shaft type or horizontal shaft
type. The coaxial inversion coreless generator of the present
invention can find wide applications in not only power generation
performed by rotating a wind turbine with natural wind but also
power generation performed by rotating a wind turbine with
artificial wind, such as air emitted from air-conditioning

equipment, etc.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

[0070] FIG. 1 is a schematic view of a wind power generator

equipment including a coaxial inversion coreless generator
according to Embodiment 1 of the present invention.

FIG. 2 is a schematic exploded sectional view of a coaxial
inversion coreless generator according to Embodiment 1.

FIG. 3 1s a schematic plan view of a coaxial inversion
coreless generator according to Embodiment 1.

FIG. 4 is a schematic exploded sectional view of a coaxial
inversion coreless generator according to a modified form of
Embodiment 1.

FIG. 5 is a schematic exploded sectional view of a coaxial




62 nut 63 bearing 64 screw hole GS bolt 71 rotary support 71a through-hole 71b circular ridge 72

attaching bolt 23

inversion coreless generator according to Embodiment 2 of the

present invention.

Definition of Mark
[0071] 1 coaxial inversion coreless generator
1A coaxial inversion coreless generator
1B coaxial inversion coreless generator
2 wind turbine
3 pole
3 wind turbine shaft
3a lower end portion
4 arm
5 blade
10 generator main body

11 shaft supporting body

12 outer rotor

13 generator shaft

13a screw thread

13b large-diameter portion

13¢c projecting disk portion

14 coreless coil body

14a circular projecting portion

21 upper rotor

2la wind-turbine attaching portion

21b screw hole




73 support bearing BO generator main body 81 shaft supporting body 82 inner rotor 83 housing 83a
attaching portion 91 upper support 92 lower suppq£t493 bolt

22 fixing bolt

23 main bearing

24 magnet

25 circular projecting portion

26 circular gear

30 intermediate rotor

31 lower rotor

32 circular recessed tier portion

33 accommodation chamber

34 attaching portion

35 screw hole

41 coil portion

42 coil portion output terminal

43 Dbrush

44 output cable
45 circular gear
46 bearing

51 reversing gear

52 roller bearing

61 fixed support
6la center hole

61b circular groove
62 nut

63 bearing

64 screw hole




-26- CLAIMS 1. A coaxial inversion coreless generator comprising: a fixedly supported generator shatft,
an outer rotor with magnet rotatably supported by the generator shaft, which outer rotor is configured
to be driven by external force to thereby rotate, a coreless coil body that is rotatably housed in the
outer rotor in a coaxial arrangement while being supported by the generator shaft, which careless coill
body is prouidedyyjth-a coil portion arranged correspondingly to the magnet, and a reversing gear
axially supported by the generator shaft, which reversing gear is capable of reversely rotating the
coreless cail body in accordance with the rotation of the outer rotor by interlocking with circular gears
disposed iff & ciE@hPEANGRERTthoth the outer rotor and the careless coil body, wherein any
power generation output according to an increase in relative speed between the magnet and the coil
portion caliked bytrbeenseylatahianisaof the outer rotor and the coreless coil body is withdrawn through a
current collector fixedly disposed around the generator shaft from a coil portion output terminal of the

coreless cait pody, 2. 4.coaxial i?\i%liﬂ%ﬂ coreless generator comprising:
72 attaching bolt
73 support bearing
80 generator main body
81 shaft supporting body
82 inner rotor
83 housing
83a attaching porticn
91 upper support
92 lower support

93 bolt



a fixedly supported generator shaft, -27- an outer rotor rotatably supported by the generator shatft,
the outer rotor configured to be driven by external fprce to thereby rotate, which outer rotor is provided
thereinside with multistaged accommodation chambers arranged in a direction along the generator
shaft, each of the accommodation chambers provided on its wall surface with a magnet,
multistaged coreless coil bodies that are respeativglyMmused in the accommodation chambers in a
coaxial arrangement while being rotatably supported by the generator shaft, which multistaged
coreless coil bodies are each provided with a coil portion arranged correspondingly to the magnet, and
multistaged reversing gears axially supported by the generator shaft, which multistaged reversing
gears are tapablerofcesarsely rtatinsthencarelessaai hpetes-mcaccordapes withghe rotation of the
outer rotor by interlocking with circular gears disposed in a circular arrangement in both the outer rotor
and each of the malltifiagst gyorelggscocildibdies e ra twherdia finy power generation output according
to an increase in relative speed between the magnet and the coil portion caused by reverse rotations
of the outer rotor and eachenf thetorelesstdoil badiestis withdizin threugipeatiedf fwltistaged current
collectors fixedly disposed around the generator shaft from a coil portion output terminal of each of the
coreless co#hedmsor-28haft, which outer rotor is configured to be driven by
external force to thereby rotate,
a coreless coil body that is rotatably housed in the outer
rotor in a coaxial arrangement while being supported by the
generator shaft, which coreless coil body is provided with a coil
portion arranged correspondingly to the magnet, and
a reversing gear axially supported by the generator shaft,
which reversing gear is capable of reversely rotating the coreless
coil body in accordance with the rotation of the outer rotor by
interlocking with circular gears disposed in a circular
arrangement in both the outer rotor and the coreless coil body,
wherein any power generation output according to an increase
in relative speed between the magnet and the coil portion caused
by reverse rotations of the outer rotor and the coreless coil body
is withdrawn through a current collector fixedly disposed around

the generator shaft from a coil portion output terminal of the

coreless coil body.

2. A coaxial inversion coreless generator comprising:

a fixedly supported generator shaft,




a fixedly arranged housing, a generator shaft fixedly supported in the housing, an inner rotor with
magnet rotatably supported by the generator shaftjn_the housing, which inner rotor is configured to be
driven by external force to thereby rotate, a coreless coil body that is housed in the housing in a
coaxial arrangement so as to be rotatable by the generator shaft, which coreless coil body is provided

with a coll portion giragged £orEaspPNHRAIL I 1IP BIRINELAN by CHIPVRISIOASE Bx@lbsupported
y

by the generator shaft, which reversing gear is capable of reversely rotating the coreless coil body in

accordanceththedptaign sy thedipeninlgnbY Bllockpguih siie st sass tispesed in circular

arrangement in both the inner rotor and the coreless coil body, wherein any power generation

output accef@@gﬁg{awaqeéeth&%@ti\@l%@%edfBﬁw%t@w@sa%tda&@,wﬁeq%qqéoafaﬂsed by
reverse rotations of the inner rotor and the coreless coil body is withdrawn through a current collector

fixedly disppsad; aosgd dhe QeaGrYQsL SR8l fEa AP aRiPARIMBUE ieunial oL NEePEel @3 RcOll

body. 4.A coaxial inversion coreless generator comprising: a fixedly arranged housing, a generator
Shaﬂfmedﬁ@éy@@H@%&EHPQJﬁgf%Qgeach.of the accommodation chambers provided

on its wall surface with a magnet,

multistaged coreless coil bodies that are respectively
housed in the accommodation chambers in a coaxial arrangement
while being rotatably supported by the generator shaft, which
multistaged coreless coil bodies are each provided with a coil
portion arranged correspondingly to the magnet, and

multistaged reversing gears axially supported by the
generator shaft, which multistaged reversing gears are capable
of reversely rotating the coreless coil bodies in accordance with
the rotation of the outer rotor by interlockingwith circular gears
disposed in a circular arrangement in both the outer rotor and
each of the multistaged coreless coil bodies,

wherein any power generation output according to an increase
in relative speed between the magnet and the coil portion caused
by reverse rotations of the outer rotor and each of the coreless
coil bodies is withdrawn through each of multistaged current
collectors fixedly disposed around the generator shaft froma coil

portion output terminal of each of the coreless coil bodies.

3. A coaxial inversion coreless generator comprising:




an inner rotor rotatably supported by the generator shaft -29- in the housing, the inner rotor configured
to be driven by external force to thereby rotate, whigh inner rotor is provided thereinside with
multistaged accommodation chambers arranged in a direction along the generator shaft, each of the
accommodation chambers provided on its wall surface with a magnet, multistaged coreless coil bodies

that are respective Pg%g%le{ﬁ g@r%%ﬁ%ngga 'er}lgr)ambers in a coaxial arrangement while being
rotatably supported by the generator shaft, whic

a generator shaft fixedly supported in the housing,

an inner rotor with magnet rotatably supported by the
generator shaft in the housing, which inner rotor is configured
to be driven by external force to thereby rotate,

a coreless coil body that is housed in the housing in a
coaxial arrangement so as to be rotatable by the generator shaft,
which coreless coil body is provided with a coil portion arranged
correspondingly to the magnet, and

a reversing gear axially supported by the generator shaft,
which reversing gear is capable of reversely rotating the coreless
coil body in acccordance with the rotation of the inner rotor by
interlocking with c¢ircular gears disposed in a circular
arrangement in both the inner rotor and the coreless coil body,

wherein any power generation output according to an increase
in relative speed between the magnet and the coil portion caused
by reverse rotations of the inner rotor and the coreless coil body
is withdrawn through a current collector fixedly disposed around
the generator shaft from a coil portion output terminal of the

coreless coil body.

4. A coaxial inversion coreless generator comprising:
a fixedly arranged housing,
a generator shaft fixedly supported in the housing,

an inner rotor rotatably supported by the generator shaft




multistaged coreless coil bodies are each provided with a coil portion arranged correspondingly to the
magnet, and multistaged reversing gears axialpgsupported by the generator shaft, which
muitistaged reversing gears are capable of reversely rotating the coreless coil bodies in accordance
with the rotation of the inner rotor by interlocking with multiotaged ci rcul ar gears disposed in a
circular arramgehwehrinsioth tHehimriemetor ahdeach bi theredréless=cait boelieky extwheareln any
power generation output according to an increase in relative speed between the magnet and the coil
portion cauSed sy Fevehsr rhationsasiehadhhehrboramdeeh dethecoidedstéwikisddiesd #ewithdrawn

through each of multistaged current collectors fixedly disposed around the generator shaft from a coil
portion outpdtteriiHe B eaghbPrReTBre’kas kol Isdegers arranged in a direction

along the generator shaft, each of the accommodation chambers
provided on its wall surface with a magnet,

multistaged coreless coil bodies that are respectively
housed in the accommodation chambers in a coaxial arrangement
while being rotatably supported by the generator shaft, which
multistaged coreless coil bodies are each provided with a coil
portion arranged correspondingly to the magnet, and

multistaged reversing gears axially supported by the
generator shaft, which multistaged reversing gears are capable
of reversely rotating the coreless coil bodies in accordance with
the rotation of the inner rotor by interlocking with multistaged
circular gearsdisposed in a circular arrangement in both the inner
rotor and each of the coreless coil bodies,

wherein any power generation output according to an increase
in relative speed between the magnet and the coil portion caused
by reverse rotations of the inner rotor and each of the coreless
coil bodies is withdrawn through each of multistaged current
collectors fixedly disposed around the generator shaft froma coil

portion output terminal of each of the coreless coil becdies.




