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DESCRIPTION

COAXI^A,L INVERSION CORELESS GENER.ATOR

TEEHNÏCAÏ. FTEÏ,D

100011 The present invent ion relates to a coaxial  inversion

coreless generator.  More part icular ly,  the present j -nvent ion

rel-ates to a coaxíal  inversion coreless qenerator that in the

ut i l izat ion of,  for example, the torque of a wind turbine, can

attain simple structur ing and space sawing and can real ize a large

outpu t .

BACKGROUND ART

t00021 In recent years, power gerreraEors utÍIJ-zing various

natural energies, such as wind energy and solar energy, atîe

attracting attention from the r, ' iewpoint of the reduction of carbon

dioxide emission, the reduction of fossi l  fuel consumption, and

the  l i ke .

t00031 WiE.h respect  to  the wind turb ine generator  u t i l iz ing wind

energy among natural energies, for exarnple, one configured to

increase the ro l -a t jonal  speed of  a  wind t -ur"Lr ine L:y  means of  a

speed-up qear and transmit. the increased rotational speed to a

porrler generation secti-on so that a po\Arer generati.on output greater

-1- DESCRIPTION COAXIAL INVERSION CORELESS GENERATOR TECHNICAL FIELD  [0.001]
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.
BACKGROUND 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  
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than in ihe use of a power generacor utl l izing only the Eorque

of a wind turbine can be gained by the power gener:ation secbion

has been proposed-

t00041 However, in this wind turbine generator, the speed-up gear

and Lhe power generation section are inst.al led separately from

each other. T'hi-s is unfavorable from the viewnoint. of space

sav ing .

t00051 Patent reference 1 proposes, as a technology relating to

the present invenLion, a generator with a rotational speed

increasing function uLil izing the t.orque cf a wind turbine. This

generaLor is equipped with a pair of power generation rotors and

configured Lo perforln pc:wer generaLion by relative rotaLions

thereof. This generaEor is further equipped wiEh a transmission

mechanism composed of a planetary gear mechanísm that is capable

of transmitt ing the rotation of a rotor as the reverse rotation

of the other rotor. Thus, Lhe rotors perform reverse relaLive

roLations by the torque inputted in a rotor, thereby inducing power

generaEion.

t00061 In th is  generator  wibh a rotat ional  speed increasíng

funct. ion, because of Lhe emplolrrnent. of a Lransmission mechanism

composed of a planetary gear mechanism, the structure of the

transmission mechanj-sm becomes complex.

-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_  [0004] 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 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 rotors and
configured to perform power generation by relative rotations thereof. This generator is further equipped
with a transmission mechanism composed of a planetary gear mechanism 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]
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
mechanism becomes complex.  -3- Patent reference 1: JP 2005-287215 A DISCLOSURE OF THE
INVENTION 
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Patent ref erence l- :  JP 2045-287215  A

DISCLOSURE OF THE INVENTÏON

PROBLEM TO BE SOLVED BY THE ÏNVENTÏON

[0007] the problem to be solved by the invention is the absence

of any coaxial inversion corel-ess generaLor t.hat in the

uLi l izat ion of ,  for  example,  the t .orque of  a  wind turb ine,  can

attain simple structuring and space saving and can realize a large

output .

MEANS FOR SOLVING THE PROBLEM

t00081 The most characterist i-c feature of the coaxial i-nversion

coreless generator according to the present invention is as

f o1Iows. The coaxial i-nversion coreless qenerator cornrcri-ses a

fixedly supported generator shaft; an ouLer rotor with magneL

rotatably supported by t.he generaLor shaft, which ouLer rotor is

configured to be driven by externa] force to thereby rotate; a

coreless coil  body t.hat is rotaLably housed in t.he ouLer rotor

in a coaxial arrangiement while being supported by the gene:iator

shaf t ,  which core less co i l  body is  prov ided wi th  a co j -1 por t ion

arranged correspondingly to the magnet; and a reversing gear

axial ly supported by trhe generator shaft. wh.ich reversing gear

is capable of reversely rotat, ing the coreless coil  body in

accordance with the roLat. ion of Lhe ouLer rotor by interlocking

PROBLEM TO BE SOLVED BY THE INVENTION  [0007] The problem to be solved by the invention is
the absence of any 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.
MEANS FOR SOLVING THE PROBLEM  [0008] The most characteristic feature of the coaxial
inversion careless 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  -4- 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 portioncausedbyreverserotations 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. EFFECT OF THE
INVENTION [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 a 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. 
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with eircular geârs cl isposed in a eircular arrangement in both

the outer rotor and t.he coreless coil  body, wherein any poh/er

generatj-on output according to an increase in relative speed

betwecn the magnct and the coil  port ion caused by rcwerse rotations

of the ouLer roLor and the coreless coil  body is wilhdrat¡,Tr through

a currenu collector f ixedly disposed around the generaLor shaft

from a coiL port ion outrputr terminal- of the coreless coil  body.

EFFECT OF THE INVENTION

t0û091 The invention of cl-aim 1- provides a coaxial inversj-on

corel-ess generator w}rerein a relatiwe speed of , for example, two

times that of a conventj-onal generator including a roLor and a

stator can be produced between Lhe outer rotor and the coreless

coil  body of t .he coaxial inversi-on structure, thereby realizing

a po\,ìier generation out,put greater than in the use of a convent.ional

wind povrer generator.

t00101 The invenLion of  c la im 2 not  on ly  exer ts  the same ef fect

as atrtained by the inwer:t ion of clairn L but also can provide a

coaxial inversion coreless qenerator wherein the coreless coil

boc ly  has a mul f - is t -agecì  ar" : :angemenl-  so f -hat -  espeeia l  ly  when the

wind energy is large, âi l  increased power generation output can

be  rea l i zed .

[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 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.  -5-  [0011) The invention of claim 3, based on an inner rotor type
structure, can provide a coaxial inversion coreless generator wherein a power generation output
greater than in the use of a conventional wind power generator can be realized as in the invention of
claim 1. [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  
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1001-Ll The invent. ion of claim 3, based on an inner rotor type

sLructure, can provide a coaxj-al- inversion coreless generator

wherej-n a por^/er generation ouLput. greater than j-n the use of a

conventional wind po\¡/er generaLor can be realÍzed as in the

invent ion of  c la im 1.

t001-21 the invent ion of  c la im 4,  based on an inner  roLor  Lype

structure, not only exerts the same effect as att.ained by the

invenLion of clairn 3 but also can provide a coaxial ínversion

coreless generator wherein the coreless coil  body has a

mult. istaged arrangement so that especial ly when the wind energy

is large, an increased power generati-on outpuL can be realized.

BEST MODE FOR CARRYTNG OUT THE INVENTTON

I00L31 An object  o f  the p: :esent  invent ion is  to  prov ide a coaxia l

invers ion core less generator  that  in  the ut i l izat ion of ,  for

example, the torque of a wind turbine, can aLtain simple

sLructuring and space saving and can realize a large output.

t00L41 This objecL has been attained by the coaxial j-nversion

coreless generator of the present invention comprising a f ixedly

supported generator shaf t;  an outer rolor rot.at.abLy supported by

the generator shaft, the ouLer rotor configured to be driven by

external force Lo thereby rot,ate, whích outer rotor is provided

-6- 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 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 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 monistaged current collectors
fixedly disposed around the generator shaft from a coil portion output terminal of each of the coreless
coil bodies. EXAMPLE 100153 The coaxial 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. 
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thereinside with mult istaged accommodation chambers arranged in

a direction along the generator shaft, each of the accommodation

chambers provided on its wa1l surface with a magnet; mult istaged

corel-ess coil  bodies that. are respectively housed in the

accommodation chambers in a coaxial arrangement while being

rotatably supported by the generator shaft, which mult istaged

coreless coj-1 bodies are each provided with a coi l- porLion arranged

correspondingly to t lre magnet; and mult istaged rewersing gears

axial ly support.eC by the gene-rat,or shaft, which mult istaged

reversinq gears are capable of reversely rotating the coreless

coi- l  bodies in accordance with the roLation of the ouLer rotor

by in ter lock ing wi th  c i rcu l -ar  gears d isposed in  a c i rcufar

arrangement in both Lhe ouLer rotor and each of the mult istaged

coreless coj-I bodies, wherein any por¡rer generation output

according to an increase in relative speed between the magnet and

the coil  port ion caused by reverse rotations of the ouLer rotor

and each of the coreless coil  bodies is wit.hdra\^¡l i .  through each

of  mul t - isLaged currenL co l lec l -ors  f ixedly  d isposed around the

generator shaft from a coil  port ion output terminal of eactr of

the  co re less  co i l  bod ies .

EXAMPLE

t0015] The coaxial inversion coreless generaLors according to

embodiments of the present j-nvention wil l  be described in det.ai l

[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 Ciromill 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.  [00171 The coaxial inversion careless generator 1 according to
Embodiment 1 will be described in greater detail with reference to PIGS. 2 and 3_ [0019] The coaxial
inversion coreless generator 1 according to  -8-  supporting body 11 configured to rotatably support the
generator main body 10.  [00191 The generator main body 10 includes an outer rotor 12 rotated by the
torque of the wind turbine 2, a generator shaft 13 axially supporting the center portion of the outer rotor
12 that is configured to rotate the outer rotor 12 and a disk-shaped coreless coil body (coil bundle
compressed into a disk shape) 14 housed in the outer rotor 12 while its center portion is supported by
the generator shaft 13.  [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. 
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bel-ow with reference to the appended drawings.

(Embodiment f)

The coaxial inversion corel-ess generator 1 according to

Embodiment 1- of the present invention will be described with

reference t .o  FIGS. 1 to  3.

t00161 Refer rJ -ng  to  F IG.  L ,  the  coax ia l -  invers ion  core less

generat-or: ll accorrli ng l-o Embodimenl- 1 i s di sposecJ L¡etween t-he I ol^Ier'

end of,  for example, a Giromil l  ty¡re (vert ieal  type) wind turbine

2 and the u'pper end of a pole 3 supporbing the wind turbine 2 so

as to hol-d the same at a given hcight f rom the ground. The coaxial

inwersion coreless generaËor l -  is so conf igured as to gain a pov'rer

generat ion c;utput- Ì ¡y ut j - l iz ing Lhe torque of the wind Lurbine 2

rotat ing by means of wind energy. The wind turbine 2 is so

strucLured that,  for example, Lhree blades 5 are at. tached to a

wind turbj-ne shaft 3 by means of arms 4, and that the lower end

port ion 3a of t .he wind L.urbine shaf t  3 is at tached t .o the coaxial

invers ion  core less  qenera tor  l - .

t0017]  The coaxia l  invers ion core less generator  1  accord ing to

Erabodiment. 1 wil l  be described in greater detai l  with reference

t o  F T G S -  2  a n d  3 -

t001gl The coaxial  inversion coreless generator l -  according to

Embodiment 1- includes a generator main body 10 and a shaft,

[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 provided with 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 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 projecting portion 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.  -10- 
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support ing body l-1 configured to rotatably support the generaLor

main body 1-0.

t00191 The generator main body 1-0 includes an ouler rotor 1,2

rotated by the torgue of the wind turbine 2, a generator shaft.

l-3 axial ly support ing the center port ion of the outer roLor l-2

that is configured to rotate the outer rotor 1-2 and a disk-shaped

core less co i l  body (co i t  bundle compressed in to a d isk shape)  14

housed in the outer rotor 12 while i ts center port ion is supported

by the generator  shaf t  1-3.

t00201 The generator  shaf t  1-3 is  prov ided at  i ts  lower  end wi th

a screw thread l-3a and provided on its upper end side with a

large-d iameter  por t ion 1-3b.  The large-d iameter  por t ion 13b is

prov ided"  on i ts  lower  s ide wi th  a pro ject ing d isk por t ion 1-3c.

t002L1 In t .he ouLer  ro lor  12.  a  pan/d isk-shaped upper  rotor  2 l -

with an open lower side abuts in a vert ical arrangement on a

pan/disk-shaped lower roLor 31- with an open upper side. These

roLors are f ixed toqether at locaLions close to the ouLer

circumferences thereof by means of a mult ipl ici ty of circularly

arranged f  ix ing bol - ts  22.

l0022l With respect to the upper rotor

the outer rotor 1-2, Èhe upper end port ion

2 L

of

as a constituent of

the generator 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 circumference 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. Illustratively, the lower rotor 31 at its
center area upper face is provided with a circular recessed tier portion 32 configured to allow the
projecting disk portion 13c to gain entrance thereinto. The generator shaft 13 passes through the
center area of the circular 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 rotor 21 and the lower rotor 31 cooperate to provide thereinside an accommodation chamber 33
for accommodating a coreless coil body 14.  area is provided with a downward projecting cylindrical
attaching portion 34. This attaching portion 34 is provided with circularly arranged screw holes 35.
[0031] The careless coil body 14 is disposed coaxially with the outer rotor 12 in the accommodation
chamber 33. The coreless coil 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 careless 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. 
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l -3 is f i t . ted in the center area lower side thereof . The center

port ion thereof is provided with an upper projecting cyl indrical

wÍnd-turbine attaching port ion 2l-a.

t00231 the wind- turb ine at taching por t j -on 21a is  prov ided wi th

a mul t ip l ic i ty  o f  c i rcu lar ly  ar ranged screhr  ho les 2Lb.  The

wind-turbine attaching port ion 21a is caused to abut on the l-ower

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

attaching bolts not shown, Lhe upper rotor 2l- and the lower end

port ion 3a of the wind turbine shaft 3 are bonded together to

thereby transmiL t.he torgue of the wind turbine shaf t 3.

t00241 A main bear ing 23 is  d isposed between the upper  face s ide

of the large*diameter port ion 13b of the generator shaft l-3 and

the inner bottom portJ-on of the upper roLor 21 close to the upper

face side, thereby axial ly support i .ng the upper roLor 2L, thus

Lhe outer  ro tor  12.

t00251 A c i rcu lar  pro ject ing por t ion 25 having an ins ide d iameter

sl ightly larger than Lhe large-diameLer port j-on 1-3b ís provided

in a location outside the main beari-nq 23 on the inner bottom

port. ion of the upper rotor 21-. A cj-rcular gear 26 is provided

on the entire circumference of t .he inferior end surface of the

c i rcu lar  pro ject ing por t ion 25.

-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 lower face 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, for example, a brushless current collector or a sparkless current collector.  [0035]
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 and 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  -13- 
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100251 A requi red number of  magnets 24 are c i rcu lar ly  embedded

in the inner bottom port ion of the upper rotor 21 at i ts l-ocat, ion

close Eo the outer circumferenr:e thereof in a fashion sucl: thaL

the end f ace thereof f aces t.he inner bottom f ace.

100271 The lower rotor 31 is formed j-nto a confiEuration

approximaLely vert ical ly slrmmetrj-c to t.hat. of t .he upper robor 2L.

I l lust rat ive ly ,  the l -ower roLor  3 l -  a t  iLs center  area upper  face

is provided with a circular- re<;essed t ier port ion 32 configured

to aI low the pro jec l ing d isk por t ion L3c to  gain enLrance there into.

The generator shafL 13 passes through the cenLer area of Lhe

c i r cu la r  recessed  t i e r  po r t i on  32 .

t002gl A required number of magneLs 24 are cj-rcul-ar ly embedded

in the i r :ner bottom port ion of the lower rotor 31 at i ts locaÈion

close Eo 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 2l- and the lower rotor 3l- cooperate to

provide thereinside an accommodation chamber 33 for accommodating

a core less co i l  body 1-4.

100301 The lower face s ide of  the lower rotor  3 l -  a t  i ts  center

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 of this 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 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 to allow the generator shaft
13 to fit through its center hole 61a and protrude downward, and has a stacked structure composed of
a fixed support El 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 61a, through which the generator 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 71 in a circular groove 61b provided on the upper face outer circumference region of the fixed
support 61. [0042] The fixed support 61 at its side face is provided with screw holes 64 arranged
orthogonal to the axial direction of the center hole 61a. 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. 
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area is provided with a downwardprojecEing cyl indrical attaching

por t ion 34.  This  at taching por t ion 34 is  prov ided wi th  c i rcu lar ly

arranged screw Ï ro les 35.

1003Ll  The core less co i ]  body l -4  is  d isposed coaxÍa l - ly  wi th  the

ouLer rotor 1-2 in the accommodation chamber 33. The coreless coil

body 1-4 at j- ts center area is provided with an upper hole with

an inside diameter al lowing the circular projecting port ion 25

of the upper rotor 2l- to gain entrance thereinto and a lower hole

having a diarneLer sl ightty larger than l-Ìrat of Ehe large-diameter

por t ion i .3b of  the generaLor  shaf t  13 so as to  aI low the

large-diameLer port. ion l3b t.o pass therethrûugh.

t00321 the coreless coil  body 14 is rotatably support.ed by t.he

generator shaft 1-3 by means of a bearj-ng 46 disposed between the

lower end orrter circumference of the large-diameter port ion 1-3b

a¡rcl the lower hole o.[ Lire core]-ess coil  bocly 1-4.

[0033]  the core less co i l  body 14 cn iLs upper  face is  prov ided

with a coi l  port ion 4l- arranged correspondj-ngIy to and cf.ose to

the magnet 24 embedded in the upper rotor 2l-. Also, the coreless

coil  body 1-4 on its lower face is provided wit.h a coif port ion

4l- arranged correspondingly to and close to the magnet 24 embedded

in t-Ïre lower roLor 31.

[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. 100447 A support bearing 73 for the generator
shaft 13 is disposed in the upper end portion of the through-hole 71a of the rotary support 71.  -15-
[0045] In FIG. 2, numeral 52 denotes roller bearings respectively disposed between the upper rotor 21
and the coreless coil body 14 and between the lower rotor 31 and the coreless coil body 14.  [0046] In
the coaxial inversion coreless generator 1 according to Embodiment 1, when the wind turbine 2 is
rotated by wind energy in the direction of, 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
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 output terminals 42 of the coreless coil body
14 through the brushes 43 and the output cable 44. [0048]More particularly, the coaxial inversion
coreless 



-L2-

100341 Coil port ion output terminals 42 of the upper and lower

coj - l  por t ions 41-  of  the core l -ess co i l  body 14 are d isposed in  a

location facing t.he lower face of the coreless coil  body l-4 and

in a fashion opposed to the pro ject ing d isk por t ion l -3c of  the

generator shaft l-3 posit j-oned in the circul-ar recessed t ier

po r t i on  32 .

In place of the coil  port ion output terminals 42 combined

wi th the brushes 43,  use can be made of ,  for  example,  a  brushl -ess

current  co l lecto l :  or  a  spark less current  co l lector .

100351 Power generation output from Lhe generator main body 10

is ruithdrahrn through the brushes (current col l-ect.or) 43 disposed

correspondÍngly to the coil  port ion output Lerminals 42 provided

on the upper face of the projecting disk port ion l-3c and through

an output cable 44 conneetecl to the Lrrushes 43.

t00361 A c i rcu lar  pro ject ing por t ion 14a def in ing the lower hole

of the coreless coil  body 14 on its upper face side (upper hole

s ide)  is  prov ided on the ent i re  c i rcumference thereof  wi th  a

c i rcu l -ar  gear  45 s imi lar  Lo the c i rcu lar  qear  26 of  the c i rcu lar

p ro jec t i ng  po rL ion  25 .

100371 A p lura l i ty  o f  rewers ing gears 51-  located in  the upper

hole and having their rotating shaf,ts arranged in a horizontal

direction are atLached to the outer circumference of the

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 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  -16- of a conventional generator including a rotor and a stator can be
produced between the outer rotor 12 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.  [0049] Specifically, assuming that a power generation output of
100 is obtained at a rotating speed of 100 by a conventional 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.  [00501 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 lA 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.  
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large-diameler port ion 1-3b of the generaLor shaft l-3. The

reversing gears 51- interlock with the circular gear 26 and the

c i r cu la r  gea r  45 .

t00381 By v i r tue of  th is  ar rangement ,  when the ouLer  rotor  l -2

is rotated ín the di-rection of arrow a as shown in FIG. 2, the

coreless coil  body 1-4 is reversely rotated by means of the

revers j -ng gears 51 in  the d i rect ion of  ar rowb as shown in  FTG. 2.

t00391 Namely,  the ouLer  rotor  l -2  and the core less co i l  body 1-4

are configured to conduct coaxial inversion by means of the

revers ing gears 51.

t00401 The shaft. support. ing body l- l-  is configured t.o al low the

generator shaft 13 to f i t  through its center hole 61a and protrude

downward, and has a stacked sLrucLure composed of a f ixed support

6l- configured to f ixedly support the generator shaft 1-3 by screwing

a nut 62 on the screw thread l-3a of the qeneraLor shaft l-3 from

downside and a rotary support 71- disposed in close relationship

on the f ixed support 61 which is provided in i ts center area with

a througth-hole 7l-a having the same diameter as that. of Lhe center

hole 61a,  throuEh which the generator  shaf t  13 passes.

t0041] Namely, an arrangement

support 7l- is rotatably supported

made such that the rotary

the f ixed support 61- by means

i s

by

-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 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 lA being a  -18- in
FIG. 4. 
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of a bearíng 63 disposed therebelween, and such that t .he rotary

support  7l-  can be smoothly rotat.ed in close relat ionship on the

f ixed support  6L by f i t t ing a circular r idge 71b provided on the

lower face ouLer circumference region of the rotary support  71

in a cj-rcular groove 61b provided on the upper face ouLer

circumference region of the f ixed support  61.

t00421 The f i xed  suppor t  6 l -  a t  i t s  s ide  face  is  p rov ided w i th

screw holes 64 arranged orthogonal-  to the axial  direct ion of the

center hole 6La. An arrangement is made such that the shaft

support ing body 1-1 is attached to the upper end port ion of Lhe

pole 3 by means of bol ts 65 by f i t t ing the upper end port ion of

the pole 3 f rom downsi.de of the f ixed support 61,.

t00431 The rotary support  7L is provided wíth attaching bolts

72 arranqed correspondingly to Lhe screw holes 35 of the attaching

port ion 34 of the lower rotor 3l-  -  fn the stage pr ior to assembling

the rotary supporL 7L and the f ixed support  61, the rotary support

71  is  a t tached to  the  lower  ro to r  31- .  ThereafLer ,  the  f i xed

support  6!  is f  i t ted to the rotary support  7:7.

I00441 A suppor t  bear ingT3 f .o r  the  genera tor  shaf t

in the upper end portion of L}.e through-ho1e 71-a

support  7L.

1_3

of

is  d isposed

the rotary

(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. [00577 As the coaxial inversion coreless generator lA 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 outer
rotor. In these forms as well, the same functions and effects as in the use of the coaxial inversion
coreless generator LA being a modified form can be  -19- exerted. [00591 (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. 
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t00451 Tn FTG.  2 ,  n r :mera \  52  c lenotes  r :o .1 .  ì  e r  bear ings  ïespec t ive ly

disposed beEween the upper rotor 21 and Ehe coreless coi l  body

14 and be tween the  lower  ro to r  31  and Lhe core less  co Í1  body  14 .

t00461 In  the  coax ia l  invers ion  core ]ess  genera tor  1  accord ing

Lo Embodiment 1, when the wind turbj-ne 2 is rotated by wind energy

in the direct ion of ,  for example, arrot^I  a as shown in FfG. 2, the

or : te r  r :o to r  12  is  a l .so  ro ta ted  in  t -he  d i r :ec f - ion  o f  a r r :o ln /  a .  The

torque of the outer rotor l -2 is transmit ted to the reversing gears

5 1 .  A s  a  r e s u l t ,  L h e  c o r e l - e s s  c o i l  b o d y  1 4  i s  r o t a L e d b y m e a n s

of the reversing gears 51- in the direct ion of arrow b as shown

in  F fG.  2  (coax ia l  invers ion)  .

l0047l ConsequenLly, an increased pov/er generation output

according to an j.ncrease in relative speed between the magnets

24 and the coil  port ions 4l- can be withdrawn outside from the coil

port ion output terminals 42 of the coreless coil  body 14 through

the brushes 43 and the outr:ut cable 44.

t00481 More  par t i cu la r ly ,  the  coax ia l  invers ion  core less

generator 1 according t .o Embodiment l -  is conf igured so that the

coax ja . l  invers ion  o f  f -he  ou t -e r  ro l -o r  .1  2  and l -he  core less  co Í ì  boc ly

14 can bc  a t ta ined by  use  o f  a  s imp le  e lement  w iz .  the  revers Íng

gears 51 only ín accordance wit .h t l re rolat ion of the wind turbine

2. ConseguenLly,  a relat. ive speed of ,  for example, t \ rro Limes that

[0061] The coaxial inversion careless 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  -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 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 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.  -21- 
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of a convent ional generator including a rotor and a stator can

be produced bet.ween the outer roLor L2 and the coreless coi l  body

A4, thereby real Lzing a pcrwer general- Ìon oul-puL greaLer l -har i  in

the use of a convent ional wind power generator under the condit . ions

of ident ical  wind energy"

t00491 Specif ical ly, assuming that a po\Àter generation output of

100 is obtained at a rotating speed of 100 by a conventional

generator, the coaxial inversion coreless generator 1 according

to Embodiment l- can realize a pov/er generaLion oulpuL of 100 at

a roLating speed of 50, or a pohler generation output of 200 at

a  roLa t i ng  speed  o f  100 .

t 0 0 5 0 1  N o w ,  r e f e r r i n g  t o  F I G .

generaLor l -A being a modif ied

coreless generator 1 accordÍng

4,  a eoaxia l  inwers ion eore less

form of the coaxial inversion

to EmbodimenL l- wil- l  described.

t00511 Basica l Iy ,  Lhe pr inc ip le  of  t .he coaxia l  invers ion

coreless generator l-A being a modif ied forrn is the same as that

of the foregoi"ng coaxial inversion coreless generator 1, and the

st ructures chereof  are a lso s imi lar  to  each ot rher .  Therefore,

l ike marks are used to refer Lo l ike elements thereof, and

dupl icat .e  deta i led descr ip t ion is  avoi .ded.

t00521 the coaxial- inversion coreless generaLor 1-A being a

[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 lA 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 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 
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modif ied form includes a generator main body L0A shown in FIG. 4

in place of Ehe above generator main body 10 of the coaxj-al

ínversion coreless qeneraLor 1-.

1 0 0 s 3 1

made of

I I T

an

t.he coaxial j-nversion coreless generator 1-4, use is

outer rotor 12^A including an upper rotor 21-, a lower

rotor 31 and, integral ly interposed therebetweetl,  an intermediate

rotor  30,  in  which wer t íca l ly  two-staged accommodat ion chambers

33,33 wi th  the same st ructure as mencioned above are respect ive ly

disposed between the upper rotor 21- and the intermediate rotor

30 and between the in termediate roLor  30 and the lower rotor  31.

t00541 As character is t ic  features,  the two accommodat ion

chambers 33 of Lhe outer rotor 124 are respectiveì-y provided with

- 'wo corel-ess coil  bodies l-4 with t.he same structure as mentioned

above. In correspondence thereto, the generator shaft 13 is

prov ided wi th  ver t ica l ly  two-staged revers ing gears 51 so as to

real - i -ze coaxia l  invers ion dr ives of  the Lwo core l -ess co i l  bodies

L4.  Fur ther ,  bhe generator  shaf t  1-3 is  prov ided wi th  ver t i -caI ly

Lriro-staged brushes 43, to which an output cable 44 is connected

so that any power generation output can be withdrawn through the

ver t ica l ly  two-staged brushes 43.

t0055]  The coaxia l  invers ion core less generaLor  l -A being a

modified form is supported by a shaft supporting body l-l- noL. shown

[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 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 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  -23-
inversion coreless generator according to Embodiment 2 of the present invention_ Definition of Mark 
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i n  F I G .  4 .

t00561 In the use of  Lhe coaxia l  invers ion core less generator

1"4 being a modif ied forrn, as in the use of the coaxial inversion

coreless generator 1 according to Embodiment 1-, a relative speed

of, for example, Lwo t imes t.hat of a convenLional generator

incl-uding a rotor and a stator can be produced between the outer

roLor  1,2 and each of  the core less co j - I  bodies 14,L4,  thereby

realizing a power generaLion output greater than in the use of

a conventional- wind power generator under the condit ions of

identical wind energy.

100571 As the coaxial inversi-on coreless generator i .A being a

modi f íed form is  prov ided wi th  two-staged core less co i l  bodies

a4 ,3"4,  especia l ly  when the wind energy j -s  large,  Lhe power

generation output produced thereby can be greater than that

produced by the coaxial inversion coreless generaLor 1-.

t00581 fn the above coaxial inversion coreless generator 1-Abeing

a modi f ied form,  t r , . ro-s taged core less co i l  bodies l -4 ,14 are

disposed j -n  the outer  ro tor  12A.  This  is  nonl imi t ing,  and

Lhree-staged,  four-s taged,  or  fur ther  mul t is taged core less co i l

bodies can be d isposed in  the outer  roLor .  In  these forms as weI l ,

the same funcLions and effecLs as in the use of the coaxial

ínr¡ersion corel-ess generaLor 1-A being a modi f ied form can be

[0071] 1 coaxial inversion careless generator LA 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 
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exer ted .

t00591 (Embodtment  2 )

Referr ing t .o  FIG.  5,  the coaxia l  invers ion core less

generator l-B according to Embodiment 2 of the present invention

wiI l  be described below. The coaxial inwersion coreless

generaLor 18 according Lo Embodiment 2 is characterized by being

of an j-nner rotor Lype while employing the same structure as that

of t-he coaxi al i  nversi on corel ess generaLcrr i l  accorrdi ng to

EmbodimenL 1.

10060]  In  FfG.  5,  the same marks are used to refer  to  the same

elements as used in the coaxial inversion coreless generator 1

according tô Embodiment 1-, and duplicate detai led descript ion is

avoided.

t00511 The coaxial inversion coreless generator 1B according t.o

Embodiment 2 of the present j-nventicn is provided with a generator

main body 80 of inner rotor t 'ype f ixedly d.isposed on a shaft

support ing body Bi-.

10062I  The generator  main body 80 inc ludes a housing B3;  an inner

rotor 82 with approximately Lhe same scrucLure as that of Lhe outer

rotor l-2 rotated by the torque of Uhe r¿ind turbine 2 r' the same

generator shaft 13 as described above axÍal ly support ing the

10 generator main body 11 shaft supporting body 12 outer rotor 13 generator shaft 13a screw thread
13b large-diameter portion 13c projecting disk portion 14 coreless coil body 14a circular projecting
portion 
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center area of the inner rotor 82 and proLruding dovrnward from

the housing 83, which generaLor shaf t 1-3 is conf igured t.o al low

the inner  rotor  82 to  rotate;  and the same d isk-shaped core less

coil  body 14 as described above housed in the inner rotor 82 in

the state that i ts cenLer area is supporLed hy the generator shaft

1 _ 3 .

t00531 the housing 83 is  sLrucLured so as to  cover  the upper  face,

s ide face and lower face,  exc ludingwind*turb ine at tachingpor t ion

Zta,  o f  an upper  rotor  21-  as a const i tuent  o f  the inner  rotor  82.

The housing 83 on its lower face side is provided with an attaching

por t ion 83a.  The at taching por t ion 83a is  ar ranged so as to  be

broughL into close contact onto the shaft supporting body B1- and

integral ly attached to the shaft. support ing body 81-.

t00641 The shaft support ing body 8l- has substantial ly tLre same

strucLure as that of the above shaft support ing body 1-1. Namely,

omitt ing the sLrucLure of the rotary support JI, the shafL

supporting body 8l- includes, for example, an upper support 91- and

a lower suppor t  92 as ver t ica l ly  sp l i t  sLrucLures.  The shaf t

support ing body 8l- is structured so as to be unif ied with Lhe

housing 83 by threadedly f iLt ing bolts 93 protruding upward from

the interior of the upper support 9l- into screhr holes B3a provided

at  the at . taching por t ion B3a of  the housing 83.

21 upper rotor 21a wind-turbine attaching portion 21b screw hole  -24- 22 fixing bolt 23 main bearing
24 magnet 25 circular projecting portion 
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t00651 Other  s t ructures are the same as those of  the coaxia l

ínversion coreless generaLor l- according to Embodiment 1-.

t00561 In the coaxia l  invers ion core less generator  1B accord ing

t.o Embodiment. 2, as described above, an increased power generation

output according to an increase in relative speed between the

magnet 24 and the coil  port ion 4l- caused by reverse roLations of

the inner roLor 82 and the coreless coil  body 14 can be withdra\¡{tr

outside from t.he coil  port ion output. Lerminal 42 of the coreless

coil  body 1-4 t.hrough the brushes 43 and Lhe output cabl-e 44.

100671 Consequent ly ,  as j -n  the coaxia l  invers ion core less

generator 1 according to Embodiment 1-, a relaLive speed of, for

example, t luo t imes that of a conventional generat,or including a

rotor and a stator can be produced between the inner rotor 82 and

the coreless coil  body 14, thereby realizing a power generat. ion

output greater than in the use of a conventional wind por¡/er

generator under the condit ions of identical wind energy.

t00681 In th is  EmbodimenL 2 as wel l ,  naLuraf ly ,  two-staged,

three-staged,  four-s taged,  or  fur ther  mul t is taged core less co i l

bodies L4 c'an be disposed in the inner rotor 82. In these forms

as well,  the same functions and effects as j-n the use of the coaxial

inversion corel-ess generator 1A being a modif ied form or the l ike

can be exerLed.

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 
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INDUSTRTAL APPLTCABTLITY

100691 The present invent. ion can be applied t.o a wind turbine

no matter whether i t  is of vert. ical shaft t lpe or horizontal shaft

t14>e. The coaxial inversion corel-ess generator of the present

invention can f ind wide applications in not only po$/er generation

performed by rotating a wj-nd turbine with natural wlnd but also

power generaLion performed by rotating a wind turbine with

arL i f ic ia l  wind,  such as a i r  emi t ted f rom ai r -condí t ion ing

eguipment ,  e tc .

BRTEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWTNG

100701 FIG.  1-  is  a  schernat ic  v iew of  a  wind power

eguipment. including a coaxial inversion coreless

according to Embodiment 1 of the present invention.

FIG.  2 is  a  schemat ic  exploded secLional  v i -ew of

inversion coreless generaLor according to Embodiment

FtrG. 3 is a schemat.ic plan view of a coaxíal-

generator

generator

a coaxial-

l - .

invers ion

coreless generator according to Embodiment l-.

FIG.  4 is  a  schemat ic  exploded sect ional  v iew of  a  coaxi -aI

inversion coreless qenerator accordincr to a modif ied form of

Embodiment l-.

FfG" 5 is a schematic exploded sect ional vÍew of a coaxiai l

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 
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inwersion coreless generator according to Embodiment 2 of the

present inwention-

Def in i t ion of  Þ lark

t00711 l -  coaxia l  invers ion core less generator

lA coaxial-  inversj-on coreless generator

l-B coaxial  inversion coreless generator

2 wind turbine

3 po le

3 wind turbine shaft

3a lower end port ion

4 arm

5 b lade

l-0 generator main body

1 I  shaf t  sr:pport i  ng bocly

L2 outer rotor

13 generator shaft

l-3a scre\^/ thread

13b la rge-d iameter  porE ion

l-3c projectíng disk port ion

L4 core less  co í1  body

LAa c i rcu la r  p ro jec t ing  por t ion

2I upper roLor

2La wind-turbine att .aching port ion

zLc' screw hol-e

62 nut 63 bearing 64 screw hole  GS bolt 71 rotary support 71a through-hole 71b circular ridge 72
attaching bolt 
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22 f ix ing bol t

23 main bearing

24 magnet

25  c i r cu la r  p ro jecL íng  po r t i on

26 c i rcu lar  gear

30 intermediate roLor

3l- lower roLor

32 c i rcu l -ar  recessed t ier  por t j -on

33 accommodation chamber

34 at t .achi -ng por t ion

35 screr¡/ hol-e

4L co i l  por t ion

42 co i l  por t ion ouLput  terminal

43 brush

44 output cable

45 c i rcu l -ar  gear

46 bear ing

5L reversing gear

52 ro l ler  bear ing

6L f ixed support

6 l -a  center  ho le

61b circular groove

62 nut

63 bear ing

64 screw hol-e

73 support bearing BO generator main body 81 shaft supporting body 82 inner rotor 83 housing 83a
attaching portion 91 upper support 92 lower support 93 bolt 
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55 bol -¿

TL rotary support

7La through-ho1e

7Lln circular ridge

7 2  a t t a e h i n g  L r o l t

'73 support breari ng

80 generaLor main hody

81 shaft supporting body

32 inner rotor

83 housinçJ

13 a aL tachi-ng port j-cn

91- upper support

92 lower su¡:port

93  bo l r

-26- CLAIMS 1. A coaxial inversion coreless generator comprising: 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 careless 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 careless 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: 
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CLAÏMS

1.  A coaxia l -  invers ion core less generator  compr is ing:

a f ixedly 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 Ehe outer

rotor in a coaxial arrangement while being supportcd by the

generaLor  shaf t ,  whicTr  core less co i l  body is  prov ided wi th  a co1l

porbion arranged correspondingly to Lhe magnet, and

a reversing gear axialJ-y supported by the generator shaft,

which reversing gear is capable of reversely rotating the coreless

coil  body in accordance with the rotaLion of the outer rot.or by

interlocking with circufar gears disposed in a circular

arrangement in both the outer rotor and the corel-ess coil  body,

wherein anypower generation ouEput according to an increase

j-n relative speed between the magnet and the coil  porLion caused

by reverse rotations of the outer rotor and the corel-ess coil  body

is withdrawn t.hrough a current. col-l-ector f ixedly disposed around

the generator shaft from a coil  port ion output terminal of the

core less co i l -  body.

coaxial  j -nversj-on coreless generator comprising:

f ixedly supported generator shaft ,

2 .  A

a

a fixedly supported generator shaft,  -27-        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
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 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 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.  -28- 
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an ouLer roLor rotatably supporLed by the generator shafL,

the ouLer rotor configured Lo be driven by external force to

thereby rotate, which outer rotor is provided thereinside with

mult istaged accommodation chambers arranged in a direction along

the generaLor shafL, each of the accommodation chambers provided

on i ts  wal l  sur face wi th  a magnet ,

mul t is taged core less co i l  bodies t .hat  are respect ive ly

housed in the accommodalion chambers in a coaxial arrangement

whj-Ie being rotatably supported by the generator shaft, which

mul t is taged coret ress co i l  bodies are each prov ided wi th  a co i l

port ion arranged correspondingly to the magnet, and

nmlt. istaged reversing gears axial ly support.ed by the

generator shaft, which mult. istaged reversing gears are capable

of reversely rotating Lhe coreless coil  bodies in accordance wlLh

the rotation of the ouLer roLor by inLerlocking with circul-ar gears

disposed in a circular arrangement in both the ouLer rotor and

each of  the mul t is taged core less co i l  bodies,

wherein any power generaLion output accordj-ng to an increase

in rel-ative speed between the magnet and the coil  port ion caused

by reverse rotatíons of the outer rotor and each of the coreless

coil  bodies is wit.hdrawn through each of mulList.aged current

collectors f ixedly disposed around the generator shaft from a coil

por t ion out .put  terminal  o f  each of  the corefess co i l  bodies.

3.  A coaxia l  invers ion core less generator  compr is ing:

a fixedly arranged housing, 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
accordance with the rotation of the inner rotor by interlocking with circular 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, 
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a f ixedly arranged houslng,

a generator shaft f ixedly supported in the housing,

an inner rotor with magnet rotatably supported by the

generator shaft in the housing, which inner roLor is configured

to be driven by external force to thereby rotate,

a ccreless coil  body that is housed in the housÍng in a

coaxíal arrarrgement so as to be rotatable by the generator shafE,

which coreless coÍ1 body J-s provided with a coi l  port j-on arranged

correspondingly to the magnet, and

a reversing gear axial ly supported by the generator shafL,

which reversing gear is capable of reversely rotating the coreless

coil  body in accordance with the rotation of the inner rotor by

inter lock ing wi th  c i rcu lar  gears d isposed in  a c i rcu lar

arrangement ín both the inner rotor and the coreless coil  body,

v¡hereinanypower generation outrput according to an increase

in relative speed between the magnet and t,he coil  port ion caused

by reverse rotations of the inner rot,or and the corel-ess coil  body

is withdrawn through a current col lector f ixedly disposed around

the generator shaft from a coil- port. ion output terminal of the

core less co i l  bodv.

A coaxia l  lnvers ion core less generator  compr is ing:

a f ixedly arranged housing,

a generaLor shaft f ixedly supported in the housing,

an inner rotor rotatably supporLed by Ehe generator shaft

4 -

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, which 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 respectively housed in the accommodation chambers in a coaxial arrangement while being
rotatably supported by the generator shaft, which 
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j-n the housing, the inner rotor conf igured to be dr iwenby external

force to thereby rotate, which inner rotor is prowided thereínsíde

\¡/ i th rnul t istaged accommodation chanbers arranged in a direct ion

along the generator shaft ,  each of the accommodation charnbers

prov ided on  i t s  wa} l  sur face  w i th  a  magnet ,

mu1t is taged core less  co i l  bod ies  tha t  a re  respec t ive ly

housed in the accommodatior:. cÌ:ambers in a c-oaxial arrancrement

whi le being rotatably supported by the generator shaft ,  wlr ich

mul t i s taged core less  co i l  bod ies  are  each prov ided w iLh  a  co i l

port ion arranged correspondingly t .o the magneL, end

mult ist .aged reversing gears axial ly supported by the

generator shaft ,  which mult . j -staged reversing gears are capable

of reversely rotat ing trhe coreless coi l  bodies in accordance with

t ,he rotat ion of the inner rotor by inter locking with mult istaged

ci.r  er:  l .ar gears di  sposecì j  n a ei  rcr:  l  ar:  arra:ngement i ,n both t-he i .nner

roLor  and each o f  t .he  core less  co i l  bod ies ,

wherein any porÄter generation ouLput accordl-ng t.o an increase

in relat ive speed between t .he magneL and the coi l  port ion caused

by reverse rotat ions of the inner rotor anC each of the coreless

coi l  bodies is withdrawn through each of mult istaged current

col lectors f ixedly disposed around the generator shaft  f rom a coi l

por t ion  ou t ,pu t  te rminaL o f  each o f  the  core less  co i l  bod ies .

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
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 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 from a coil
portion output terminal of each of the coreless coil bodies. 


