1 PLANETARY GEARED MOTOR AND DYNAMO Technical Field The
present invention relates to a conbination of a gear transm ssion
mechani sm and a DC notor, and nore specifically provides an electric
generator, which is nost appropriate tb be conbined with a gear
mechani sm and in which reverse torque due to an arnmature reaction is
reduced by utilizing a bipolar DC notor and a pl anetary gear
mechani sm havi ng novel shapes, performances, and functions.
Background Art I n_conventional technol o called a geared
notor, a rotation shBLﬁIHWR%Rﬁﬁi%ARgﬁhN%)B@E%Aﬁﬁéﬁéhﬂ re
connected, and housings thereof are secured to each other by screws,
as shown in Japanese Unexam ned Patent Publication No.2001-5425.
Alternatively, a_notor part and a gear nechani smpart are arranged
separ at el yle§ sicabfiRddt ed by rotation shafts of a notor, and the notor
part and the gear nechaannugart re divided.and held in one housing
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utilizing a bipolar DC motor and a planetary gear mechanism having novel

shapes, performances, and functions.

Background Art

In conventional technology called a geared motor, a rotation shaft of a
motor and a gear mechanism are connected, and housings thereof are
secured to each other by screws, as shown in Japanese Unexamined Patent
Publication No.2001-5425.

Alternatively, a motor part and a gear mechanism part are arranged
separately and connected by rotation shafts of a motor, and the motor part
and the gear mechanism part arve divided and held in one housing in the
technology, as shown in Japanese Unexamined Patent Publication
No0.2003-314634.

Since a permanent magnet of the motor part rotates such that a
north pole and a south pole alternately approaches an iron core slot to cause
a magnetic flux of the permanent magnet to pass through an iron core, a

counter-electromotive force is generated in a coil in addition to cogging

torque, whereby reverse torque is applied.



2 Since rotational force is generated by alternately sw tching

the north pole and the south pole at both ends of the coil, it is
necessary to reverse the direction of electric current flowing in the
coil, whereby the coil generates a seld-induced counter-el ectronotive
force. The electric current flowng in the coil is interrupted at

each reversal of the electric current, a high surge voltage is
generated at each onJoff thereof, and a stronger el ectromgnetic wave

is generated with faster raqtation. For each {everSf re_cti_fiCﬁtion of
the DC current, Sincganipiienaldoien 158ereratecby gltarnajaly syitehing theporth
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and has a "purpose”of i ncreasi n vol tage by i ncreasing the
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due to an armature reaction as the rotatiohna oad of the electric
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and connection application method of an entire mechanical device requiring
rotational torque of the motor are accordingly limited.

As shoWn in Japanese Unexamined Patent Publication
No.2008-314634, the technology called the geared motor is a mechanism
which adjusts the rotational speed of the motor to perform torque
transmission for the purpose of adjusting the torque of the motor by varying
the rotational speed with a combination of a motor rotation shaft and the
gear mechanism in order to increase the torque, and accordingly requires a
yvolume of both of the motor part and a gear part.

As shown in Japanese Unexamined Patent Publication

No0.2005-287215, conventional technology called an electric generator



Techni cal Problens to be Sol ved A first issue to be addressed
by the present invention is to review the conventional relation of a
rotor and a stator of a DC notor, realize a nethod of providing a
gap, having a nost efficient magnetic &ffect unique to the present
invention for the rotor and the stator, as |large as possible, and
enabl e an arrangenent of a nechani sm such as a gear in the enlarged
gap. A second issue to be addressed by the present invention
is to reshape a geared notor formed of two individual conmponents of a
not or and wiligiag aeplaastann eeahattliagsbg Blanstalyi gpayyaechagismhas an
notor, realize a gear mechanismin which one of the gears serves as a
rotor, andngessserand\pasfePRose 04 Herreadingdhe m%meén‘rog?ﬁgerhmmér%sm e
structure. _ Athird issue to be addressed by the present
i nvent i on ths rptatipned suged of theneleetnie grnesrioyt WhersbyrigEerfsttgrawst dgnio
present invention, such that a free positjaqnal relatiaon can be
provi ded B8t VBEHENR He3eBPN afel e aptalionab lpad ol dheatledriy ganeyqdor
arrangenent, applied portion, and purpg;e of the notor, the position
and angl e BfreaRS BFERTORPEIM OFhSRsE \F&Fﬁté‘?iwflrré@Py}n\ﬁl% ﬁ%‘iﬁ’tW]@@@aﬂl} y
i nfluencing.the rotation efficiency, t he nptor. can be designed 4
freely to BAREEIEHEPEORYS 417oF it g%%@&ﬁ%'hd%@m@% ClgCiEIGEILAE vol t age
and the liKke. A fourth issue to be addressed by the present
invention is the reduction of reverse torque in direct proportion to
0, Whi,ch has not been achieved in a conventi onal

a speed increase ratio,
electric gglﬁgpﬁlflﬁroqi&bf’llpﬁl?%mh pl anetary gear nechanism Means to
Sol ve the lggﬁ%cgﬂﬁroblems to be Solved

A first issue to be addressed by the present invention is to review the
conventional relation of a rotor and a stator of a DC motor, realize a method
of providing a gap, having a most efficient magnetic effect unique to the
present invention for the rotor and the stator, as large as possible, and
enable an arrangement of a mechanism such as a. gear in the enlarged gap.

A second issue to be addressed by the present invention is to reshape
a geared motor formed of two individual components of a motor and a gear
mechanism connected by a rotation shaft of the motor, realize a gear
mechanism in which one of the gears serves as a rotor, and compactify the
motor and the gear mechanism into a single structure.

A third issue to be addressed by the present invention is to make use
of the characteristic of the motor of the present invention, such that a free
positional relation can be provided between the rotor and an armature in
accordance with the arrangement, applied portion, and purpose of the motox,
the position and angle of the rotation shaft can be varied freely without

greatly influencing the rotation efficiency, and the motor can be designed



The present invention provides a sinple structure which uses an
armature, in which a toroidal coil is wound around a slotless annul ar
iron core, to rotate a bipolar inner nagnet rotor having a rotation
di anmeter smaller than the inner diamet#r of the armature core at high
speed. Thus, there is a | arge gap between the rotor having the
small rotation dianmeter and the annular armature. A nechanical device
such as a gear forned of a nonmagnetic material can be provided by

utilizing the gap. __In the case of a_planetar ear
decr easer /ey dassrable shifting mfpptatipab asdtyah apenataneolinggrand the
directly to a sun gear having a small rotation dianmeter allows the
sun gear tlékee directly rotated at high speed as an inner rotor of a
notor. Since the planetary gear serves a rotation function of the
nmotor, a gear ed Amdtwithwispes Wake sadfyesseds b¥ pilice PreseRt AweRlERL S0 bl
geared notor. by the size of a nptor portion js provided., The

i nner magrieduglien of FAVELSE tOREIes i dirach DXPP QIHL0H; &Tét%’teeéfmﬁlf?@% ratient
invention is nqot necessarily tq be | ocated ir ihe.center of an.

armat ure SYRicBrhedRotkeenAckRevs, g gonveationsd elestie geragtorayalizing a
angle of a_ 5 rotation shaft may be changed constantly. In the
case wher @1ARYaEH L8R BRCHRYFRY er i s changed to the rotation shaft

| ength direction of the inner magnet rotor, and the armature stator
and the inner nagnet rotor are relatively noved, the rotational speed
t hereof c be v iled ﬁ% abclonstant DC vol t age. In a method of
rotating aLBrbtoarolBEthRFEMbIEHS: he present invention, two poles of a
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smaller than the inner diameter of the armature core at high speed.

Thus, there is a large gap between the rotor having the small
rotation diameter and the annular armature. A mechanical device such as
a gear formed of a nonmagnetic material can be provided by utilizing the
gap.

In the case of a planetary gear decreaser/increaser as an example,
providing a permanent magnet divectly to a sun gear having a small rotation
diameter allows the sun gear to be directly rotated at high speed as an inner
rotor of a motor. Since the planetary gear serves a rotation function of the
motor, a geared motor which takes up less space than a conventional geared
motor by the size of a motor portion is provided.

The inner magnet rotor having the small rotation diameter of the
present invention is not necessarily to be located in the center of an

armature stator duxring rotation, and the position thereof and the angle of a



In the rotating nethod, a smooth rotation can be obtained starting
fromany position and wi thout a dead point. The toroidal coil
is rotated by applying DC current through an input termnal, and, in
this case, the DC current flows in thescoil w thout changing the
direction. That is, the coil is in a state where there is no onl of f
of the flowing electric current, whereby the occurrence of the surge
voltage is elimnated and the occurrence of an el ectromagnetic wave
is rare. Accordingly, the el ectromagnetic noise which has been

gener at ed rrqt@#wrasgeémwb@ pleangadeonstaaRil notor is extrenely small .
Regarding the relation of the armature stator of the bipolar DC notor
and the smal| i ARdhemighaTherstide roiationy damgieyds phgnged ithdhg etation

i nvention, .the shape. of .the armature stator may be an ellipse, a
triangl e, shadtieashhgiraction obthsanpenpagnrbreiar sadithe sypradpre sfajpy and
arrangenment places and design are nqt |imted and which kes use of
t he char adthenpaey magnet ppior gresredativaly irpemed; 'qtgtlwﬂ\ﬁp&g@ﬂa%re AT
to solve the propl ens. A first aspect of the present invention
provi des PeXeLHRs 8t 2 corstant RE ¥tagemat ure stator including a slotless
annul ar iron coce and, even, nunbers _aof coi und, around an. entire
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t erm nal a position O degrees diagonal therefromin accordance
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continuous manner 1n a rotational direction.

a shape Ofﬁéﬂ%nglgfb%ltf‘oﬁls?ﬁt{'&'ﬁ}ﬁhtiard?a&dcﬁiﬁt.o‘c the armature stator may

be a circle sha an ellipsis shape, "a triangle shape, a quadrangle
shape, or a pol yg9R,3R@RC0il is rotated Byld}p 1R C Qurrddt S hi Al 49 Mshaf t

of the bipolar inner magnet rotor may bé eccCentric wth respect to a
center of t£hRirsNanR], 9k thR&asé ahkd38 caibh Fows'1ARKE bR without changing
the direction. That is, the coil is in a state where there is no on/off of the
flowing electric current, whereby the occurrence of the surge voltage is
eliminated and the occurrence of an electromagnetic wave is rare.
Accordingly, the electromagnetic noise which has been generated from a coil
of the conventional motor is extremely small.
Regarding the relation of the armature stator of the bipolar DC
motor and the small inner magnet rotor having a large gap of the present
invention, the shape of the armature stator may be an ellipse, a triangle, a

quadrangle, or a polygon. The versatile motor in which arrangement places

and design are not limited and which makes use of the characteristic of the



In the DC notor, the rotation dianeter between tips of the nagnetic
pol es of the bipolar inner nmagnet rotor nmay be changed to a rotation
shaft length direction thereof. In the DC notor, a ratio of a

rotation magnetic pole dianeter of theg 7 bipolar inner nagnet rotor
and an inner dianeter of the slotless annular iron core nmay be | ess

than or equal to 61.80339% In the DC notor, a planetary gear
mechani sm may be provided in the gap between the armature stator and
t he bi pol ar inner magnet rotor. In the DC notor, the planetary

gear nechapiesentnmyentien isprayidadhagmaans s polapnsbapyoldems. neshing with
t he sun gear on an outer side of the sun gear, and an internal gear
enconpassi ng t hé Breamepeshof fhe pressnfeaveniiompronidesiaRé melordesiuding e
i nternal gear being concentrically provided with the armature stator
on an out 30 arpatiredatatee dngudimngq glotlese pasalarien coxe IhAETRRYOGEET
bei ng int eg%r ally provided with the bipolar inner magnet rotor |
i nt er nal | YIspls@ongd srougd am sntgesircgadietgng of fe prpslarirempee indghet
rotor on g _side surface or including the bipqlar ipner nagnet rotor.
An el ect rildenasadrdrention Rl epped mberpdls andy ¥t ation agglege bhg evampu@bars
gear, a coil gQpposing nmagnetic poles of th et rotor is provided
to the pl Hf&pily e]@&;ﬁ‘m&é?tﬁﬁé? Setien af hath SRS Qo] ViR BER bk PECH
secured to the planetar ear garrier V\‘/gli chis r?t,at ed by an orbit of
a rotati orf°8HEE °”oP°‘t"1‘F€3~°‘p ot hging duput fergrinals (R BRI P BRI EDU,
generated in the coil by rotating the.pl.anetar ear. carrier to..
otat o ¢ nd it MR oS PP MENECA BE R ERtsHsCE TRt Bh
of Draw N ameter between tips of magnetic poles and inside an inner circumference of
the annular iron core and a magnetic field of a bar-shaped magnet or a
magnetic field of a plate-shaped magnet orthogonal to a rotation shaft,
wherein a DC voltage is applied to one of the input terminals of the armature
stator and the input terminal in a position 180 degrees diagonal therefrom in
accordance with a rotation of the bipolar inner magnet rotor in a sequential
and continuous manner in a rotational direction.

In the DC motor, a shape of the slotless annular iron core of the
armature stator may be a circle shape, an ellipsis shape, a triangle shape, a
quadrangle shape, or a polygon shape.

In the DC motor, the rotation shaft of the bipolar inner magnet rotor
may he eccentric with respect to a center of the shape of the slotless annular
iron core.

In the DC motor, the rotation diameter between tips of the magnetic
poles of the bipolar inner magnet rotor may be changed to a rotation shaft

length direction thereof.

In the DC motor, a ratio of a rotation magnetic pole diameter of the



FIG 1 is a view showi ng the operation of a bipolar DC notor of the
present invention. FIG 2 is a conplenentary illustrative view of
FIG 1. FIG 3 is a front view of a planetary gear nechani smand the
bi polar S DC notor of the present invéntion. FIG 4 is a sectional
view of FIG 3 as seen fromthe side. FIG 5 shows views of
the arrangenent and type of a bipolar inner magnet rotor of the
present invention, the left side showing a side view and the right

si de showi ng a front view FIG 6_shows views_of th

ar r angenerkiPelay inygremagnetioten sl an HPTFﬁ%éilaWﬁ@‘ﬁeﬁtf theektless a@nelaﬁrlégb nt
i nvention, the left side showng a side view and the right side
showi ng a ®FrommaRselkss than or equal to 61.80335%.

In the DC motor, a planetary gear mechanism may be provided in the
gap between the armature stator and the bipolar inner magnet rotor.

In the DC motor, the planetary gear mechanism may include a sun
gear, a planetary gear meshing with the sun gear on an outer side of the sun
gear, and an internal gear encompassing the planetary gear to mesh with the
planetary gear, the internal gear being concentrically provided with the
armature stator on an outer circumference or a side surface, and the
planetary gear being integrally provided with the bipolar inner magnet rotor
internally or being integrally provided with the bipolar inner magnet rotor
on a side surface or including the bipolar inner magnet rotor.

An electric generator includes a magnet rotor provided fo the sun
gear, a coil opposing magnetic poles of the magnet rotor is provided to the
planetary gear carrier such that the coil is arranged to be secured to the
planetary gear carrier which is rotated by an orbit of a rotation shaft of the
planetary gear, and electromotive force is generated in the coil by rotating

the planetary gear carrier to rotate the magnet rotor provided to the sun

gear.

Brief Description of Drawings

FIG. 1 is a view showing the operation of a hipolar DC motor of the
present Invention.

FIG. 2 is a complementary illustrative view of FIG. 1.

FIG. 8 is a front view of a planetary gear mechanism and the bipolar



FIG 7 shows views of the arrangenent and type of the bipolar inner
magnet rotor of the present invention, the left side showi ng a side
view and the right side showing a front view. FIG 8 shows
views of the arrangenent and type of t&e bipolar inner magnet rotor
of the present invention, the left side showing a side view and the
ri ght side showing a front view FIG 9is a front view of a
variation of the planetary gear nechani sm and the bipolar DC notor of
the present invention. FIG 10 is a conplenentary illustrative view
of FIG 9.DC motor ofik® prcseshinienfioans of the arrangement and type of
t he bi pol ar inner magnet rotor. of the _present inventjon, the |eft

si de showi ng a dilfe 4uF agearionalidewiod ilGs P g sepmdiong the idgnt vi ew.
FIG 12 shows views of the arrangenent and type of the bipolar .inner
magnet rotor of Hlfe %}@%Yleﬁﬁﬁéﬁ?ﬁheoﬁﬁraﬂg@ﬂﬁ%ﬁ pndityee ofawpinglay ispe
view and the right side show ng a front view . FIG 13 is a
front vi eiagnet xphex ek thenpisserthimvgnting: teyleletifle shewing & Midendernd
bipolar DG IOt e Hhowilie Sons vibw ' O™ B

FIG. 6 shows views of the arrangement and type of the bipolar inner
magnet rotor of the present invention, the left side showing a side view and
the right side showing a front view.

FIG. 7 shows views of the arrangement and type of the bipolar inner
magnet rotor of the present invention, the left side showing a side view and
the right side showing a front view.

FIG. 8 shows views of the arrangement and type of the bipolar inner
magnet rotor of the present invention, the left side showing a side view and
the right side showing a front view.

FIG. 9 is a front view of a variation of the planetary gear mechanism
and the bipolar DC motor of the present invention.

FIG. 10 is a complementary illustrative view of FIG. 9.

FIG. 11 shows views of the arrangement and type of the bipolar inner
magnet rotor of the present invention, the left side showing a side view and
the right side showing a front view.

FIG. 12 shows views of the arrangement and type of the bipolar inner
magnet rotor of the present invention, the left side showing a side view and
the right side showing a front view.

FIG. 13 is a front view of a wvariation of the planetary gear

mechanism and the bipolar DC motor of the present invention.



FIG 14 is a conplenmentary illustrative view of FIG 13. FI G
15 is a sectional view for illustrating a variation of the operation
of the bipolar inner magnet rotor. FIG 16 is a sectional view
for illustrating a variation of the operation of the bipolar inner
magnet rotor. FIG 17 is a front view of an elliptical-shaped
armature stator. FIG 18 show views of the configuration of a
pl anetary geared dynano, the left side show ng a side view and the
right side showing a front view Brief Description of Nunerals 1, 1A
1B, 1C, and 1D: Pﬁg;pé&aaa aicamedementay Hustative vieghefl BIG.i¥%n core 3:
Tor oi dal coil
FIG. 15 is a sectional view for illustrating a variation of the operation
of the bipolar inner magnet rotor.
FIG. 16 is a sectional view for illustrating a variation of the operation
of the bipolar inner magnet rotor.
FIG. 17 is a front view of an elliptical-shaped armature stator.
FIG. 18 show views of the configuration of a planetary geared
dynamo, the left side showing a side view and the right side showing a front

view.

Brief Description of Numerals
1, 1A, 1B, 1C, and 1D: Bipolar inner magnet rotor
2: Annular iron core
3: Toroidal coil
4, 44, 4B, 4C, 4X, 4Y, and 47: Terminal
5: Center
6: Sun gear
7: Planetary gear
8! Internal gear
9: Planetary gear shaft
10: Carrier

11: Rotation shaft

Best Mode for Carrying Out the Invention

FIG. 1 is a view showing the relation of an armature stator and a



4, 4A, 4B, 40, 4X, 4Y, and 4Z: Terminal 5. Center 6: Sun gear 7:
Pl anetary gear 8: Internal gear 9: Planetary gear shaft 10: Carrier
11: Rotation shaft

10

magnet rotor of a bipolar DC motor which forms the basis of the present
invention. Twelve layer-wound toroidal coils 3 ave arranged at equal
intervals around the entire civcumference of a slotless annular iron core 2,
and are respectively connected in series. The closed annular toroidal coil 3
is formed with the connection part thereof as an input terminal 4 of electric
power.

Regarding the generation of rotational torque, DC voltage is applied
to one of the input terminals of the armature stator, which is in a range
where the rotation angle is in the rotational direction with respect to
magnetic poles of a magnetic field of a magnet orthogonal to a rotation shaft
of a bipolar inner magnet rotor 1, among the input terminals at the plurality
of connection portions of the toroidal coil 3, i.e., an input terminal 4 and to an
input terminal 4X in the 180 degrees diagonal position in the drawing,, and
is sequentially applied in a continuous manner to input terminals 4A and 4Y,
input terminals 4B and 47, etc., located in the rotational direction in
accordance with the rotation of the bipolar inner magnet rotor 1, whereby a
rotational magnetic field having two poles in 180 degrees diagonal positions
is generated in the armature stator by DC current for the rotation.

FIG. 2 shows the generation of the rotational torque by a bipolar
inner magnet rotor 1A having a magnetic field of a plate-shaped permanent
magnet. In order to clarify a method of inputting to the toroidal coil 3, a
state where the input is performed with respect to the input terminal 4 and
the input terminal 4X via contact points while the bipolar inner magnet rotor
1A is connected to a power supply is depicted in the drawing as an example.

The power supply is a DC power supply, and the input terminal 4X



10 rmagnet rotor of a bipolar DC notor which fornms the basis of the
present invention. Twelve |ayer-wound toroidal coils 3 are arranged
at equal intervals around the entire circunference of a slotless
annular iron core 2, and are respectively connected in series. The
cl osed annul ar toroidal coil 3 is formed with the connection part
thereof as an input termnal 4 of electric power. Regar di ng
the generation of rotational torque, DC voltage is applied to one of
the input termnals of the armature stator, which is in a range where
t he rot at i aml Hregingui $eriminahd aretrespectiztlydippdietli vorth wi pdsitiesydtaget and
magneti c poles of a magnetic field of a nmagnet orthogonal to a
rotati on shabgaiive solbagol &/hd Mtkelentimenrrent divelgesibwblge 1¢fe andpught
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coi |l 3, i .feom tha inpyuterménal 4ato Aownn atmoghinhands spivalmindad lefixhapdadhe
180 degrees diagonal position in the drawi ng" and is sequentially
appl i ed i reparad owt tiorthe inpwhtersrinabd impag clpssdiaraidel agl nwhiry isiwpind
termnals 4B and 4Z, etc., located in the rotational direction in
accor danceraiiné theentive sirponfaenenin Hiepgmmg divgeidon, mnghidenristgaeunded
whereby a rotational magnetic field having two poles in 180 degrees
di agonal pedhepewsr s8PRFnerated in the armature stator by DC current
for the rotation, FIG. 2 shows the generation of the .
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magnet roto in the drawi ng.
rotation in a range of a 30-degree rotation angle until the next input is

performed for input terminals 47 and 4B, while maintaining the rotational
torque corresponding to a rotation angle of 90 degrees to 60 degrees.

That is, there is no dead point in the rotational torque generated by
the toroidal coil 3 of the armature stator with respect to the bipolar inner
magnet rotor 1A. During the rotation, the flow of the DC electric current in
the toroidal coil 3 of the armature stator is made continuous, simultaneously

with the rotation being performed extremely smoothly with the torque being



The rotation angle of the bipolar inner magnet rotor 1A is 90 degrees
in the drawi ng, but the input positions are switched to the next
input termnals 4Y and 4A in the rotational direction at a rotation
angl e of 30 degrees. At this tine, thd2bipolar inner nagnet rotor |A
continues the rotation in a range of a 30-degree rotation angle until
the next input is perfornmed for input termnals 4Z and 4B, while

mai ntai ning the rotational torque corresponding to a rotation angle
of 90 degrees to 60 degrees. That is, there is no dead point
in the rotmpingaied epptaxineirly atagtyyt imeneodbedasn.coi Thes,othe isarge
armature stator with respect to the bipolar inner magnet rotor 1A
Duri ng t hevoliggatdusrio thaenfafhef the volfespof shetorpidel coml Baloes pat e¢rar.
toroidal coil 3 of the arnmature stator is made continuaqus,

si nul t aneous| y Wihismepeod of ganesating thgriiatipaahivaces meyrhe Rerirewdhy
with the torque being 12 naintained approxi mately constant_in one
di rect i on.a s compausafioyeon bRy dgaaxframed bha retatisiral ppsitiva dedeetinge

of the toroidal coil 3 does nqt occur. Thi s net hod of
gener at i nFeRAY 3l ARieHFATONEGYYAE nay be performed by a brush
commut at or, or be, perfornmed by a rotational position detection

sensor and an efdEt Soif 8 frantayiew of a plappigryjgqaged meigyiof the prspent
Lo 5 O 2 L PLSED o RS LR 1, BELELSAL AP
oo it (ARG PEREOR FoRiovetedrRuteREe Mt R AL 5okt e GO
10 S0 as. PUBHAFREARD! dreshir P ARTREIY pHER R G oL cplbp HaBpES L HE ng
one. oxamy PLTHEY Gen B At Torsrner c e AR B AR R e
niernal GBARl0 RS R et ARkl & b LRGRa g o Rne vy
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sane as the ne 1 PO or o ent 1 nvention.

FIG 4 i5.3,568% Qndbe yéé,%yﬂvgjﬁnt* BANELN ¥ HEU S BERINOthe dftless

present inventidn as seén fromthe side. As can seen

secti onal ﬁ\élh?#r 1B RKg 2.51%16‘51196 ouﬁeqeci_ﬁgé%g'%ké{c\é. (ﬁal.?{enﬂltefm éeﬁ\%ﬁr, (:%?]Jdi s

gear 8, a e carrier are provi y uti g a gap,

the feat upg e IfROLAAWRGIOE TR gi];ro?i‘;gleﬁhe cCafAhod HER R BinDefpeen

the armature stator, constituted e slotless annulaf 1iron Core 2

and the t op0itala) §ich o8 tBS sBHWWAr iisHIHE sapne 88¢hé REetRb@FbRthd BipRlar
magnet rotor 1, whereby it is structured to be far nore conpact and
t hi nner t M ddise gpﬂ]l\é%gé}{ﬁhvgﬁﬁéﬁd notor in which a notor
FIG. 4 is a sectional view of the planetary geared motor of the
present invention as seen from the side. As can be seen from the sectional
view, the sun gear 6, the planetary gear 7, the internal gear 8, and the
carrier 10 are provided by utilizing a gap, which is the feature of the bipolar
DC motor of the present invention, between the armature stator, constituted
of the slotless annular iron core 2 and the toroidal coil 3 as shown in FIG. 5,

and the bipolar inner magnet rotor 1, whereby it is structured to be far more

compact and thinner than the conventional geared motor in which a motor



13 part and a gear mechanism part are separat ed. In the a

bi pol ar i nner magnet rotor 1B of the present invention of FIG 6, the
rotation dianeter between the tips of the nagnetic poles has a gol den
section ratio relative to the inner dijgmeter of the annular iron core
2. This is a ratio obtained froma neasurenent result of the

i nfluence of magnetic attraction force between the annular iron core
2 and the bipolar inner magnet rotor 1B on the rotational torque.

FIG '7 shows the bipolar inner magnet rotor 1A having a nagnetic
field of ®atand-asgeapedeshagnen paet are Pprevatgdd with the rotation

di anmet er having _the gol den section ratio described above. . The
bi pol ar i nner ndgyribe & binplax mnercmegeetbigiet 4B Phithe prasgnbinyastion a3
have | arger nmoments of force and_slower rotational speeds than_the

bi pol ar i ifér Gregaavtatiamdiametas batweqrothe tipaed themgagneticopdes heas a
respectively shown in FIGs, 5 and 8, and_therefore are suitable for
use with lgsldespastionnatinirglntiveriguibe inner diamedenpf heanndar Hopeers fon
test was perforned by applying 24 DC V to the bipolar  DC notor of the
present i nEatiEon ratie abfiadted %@%i@@%ﬁﬁmﬁm@m FagWét ofr Bheointleenegyeing
a magnetic field of a bar-shaped magnet shown in FIG 6 has a_.
rotation dnagnatis aldragipmipremaeteaphthenanelaydren eeieddl andobhes bipolar
havi ng 25Q turns of enaneéed opper. .wire having a dianeter of 0.5 nm
are provi dBReRERRGt Znteth egitatinalitoxdes er ence of the slotless

annul ar iron co 2_havi ng.an .i nner. di aneter of 130 .a thickness
of 10 mm  and aFdEp7 PGSBS HPORY IRREY PrERet HBiohoLA SRBINE 7 MigmEHe

d i pti f. FI Gs. 2 [ . t at.i gnal it def.ect |
Sencor  andelh SbiobiAeRabrL g Wil PRatal ann e 1osBHoniitstks
N.in to a,shaft .supporting.the Dbi oIa{)&n er 14 magnet rotor 13. The
neasurene#fiv%met@ﬁ?ﬂ BRSO fserbed abave.

The bipolar inner magnet rotor 1A and the bipolar inner magnet
rotor 1B have larger moments of force and slower rotational speeds than the
bipolar inner magnet rotor 1 and a bipolar inner magnet rotor 1C
respectively shown in FIGs. b and 8, and therefore are suitable for use with
low speed and high torque.

As an example, a rotation test was performed by applying 24 DCV to
the bipolar DC motor of the present invention, in which the bipolar inner
magnet rotor 1B having a magnetic field of a bar-shaped magnet shown in
FIG. 6 has a rotation diameter of 80 mm and in which twelve toroidal coils 3
having 250 turns of enameled copper wire having a diameter of 0.5 mm are
provided evenly around the entire circumference of the slotless annular won
core 2 having an inner diameter of 130 mm, a thickness of 10 mm, and a
depth of 40 mm, by the input method shown in the descriptions of FiGs. 1
and 2 using a rotational position detection sensor and an electronic relay to

apply a rotational load of 0.066 N'-m to a shaft supporting the bipolar inner



The rotational |oad was 0.066 Nthe rotational speed was 1400 rpm the
i nput electric power was 24 V and 0.45 A, and the electric power
consunption was 10.8 W Thus, an exanple of a preferable
application is a planetary gear incredger, in which the bipolar inner
magnet rotor 1B or the bipolar inner nmagnet rotor 1A is provided
integrally to a carrier of a planetary geared notor, as shown in
FIGs. 9 and 10. In FIGs. 9 and 10, a permanent magnet of the
bi pol ar inner magnet rotor 13 or the bipolar inner nmagnet rotor 1A of
t he presermagneiomionhBi sThe mdagusenpnerpsaltsywaetds folewsarri er 10, and
four planetary &ears 7 are held. The nunber of the planetary gear 7
is shown as an épanysitatiomplelogawias §066yRam. the yotrsianahpspeed vagr 14604
10 so as to be rotatable, and is held so as to be capable of orbiting
by the nesipibftheniapugiedeatisr ngsser wanad Y Badd)-4h et an thaarlegtriogoweie
exanpl e, twelve |ayer-wound toroidal coils 3 are wound around the

sl otl ess genamaptiopgacdPS8 W in the outer circunference of the

internal gear 8, and twelve jnput termpals 4 are provided. The
‘method of gener dtiig arhexan8ple: Phaaprefenable grrlisation s iseplanptay gpar

Pl Go. 11 dnerogsetana hicheherhh g IPRE BISBIeAROIG? OraBRdiPoBY R
havi 10,8 MOl Cuth SO0 000 TRODSH, o L e bLng) 2 Laner manet
provtded o PRSHLLGN, SERENIg L 1 respect Lo center 5ol L pe
orecent i nvent 90 Sl JoE 15 SAM RSN sHAfeL Budl ALAL
A Y ST R I B T S
darmature. provided integrally with the carrier 10, and four planetary gears 7 are held.
The number of the planetary gear 7 is shown as an example. The planetary
gear 7 is held by the carrier 10 so as to be rotatable, and is held so as to be
capable of orbiting by the mesh of the internal gear 8 and the planetary gear
7. As one example, twelve layer-wound toroidal coils 3 are wound around
the slotless annular iron core 2 in the outer circumference of the internal
gear 8, and twelve input terminals 4 are provided. The method of
generating the rotational force of the carrier 10 is the same as the method for
the bipolar DC motor of the present invention.

FIGs. 11 and 12 are views showing the bipolar inner magnet rotor 1
having a magnetic field of a bar magnet or the bipolar inner magnet rotor 1C
having a magnetic field of a plate-shaped magnet, which is provided in a
position eccentric with respect to center b of the slotless annular iron core 2.

The gap, the feature of the present invention, hetween the annular

iron core 2 and the bipolar inner magnet rotor 1 or bipolar inner magnet



As an exanple, a rotation test was perforned by applying 24 DC V to

t he bi polar DC notor of the present invention, in which the bipolar

i nner magnet rotor 1 having a magnetic field of a bar magnet shown in
FIG 11 has a rotation dianeter of 33 1%m and in which twelve toroidal
coils 3 having 250 turns of enanel ed copper wire having a di aneter of
0.5 nm are provided evenly around the entire circunference of the
slotless annular iron core 2 having an inner dianeter of 130 mm a

t hi ckness of 10 ram _and a depth of 40 ram by the input nethod shown
in the des®topicHeo becomassunavesy avhereky agnechaniealdevineajuchors & igear
detection sensor and the electronic relay to apply a rotational |oad
of 0.033 Nornes of nopmasnstisgertaring caRdboPyRdad alspdn thagrater Hobihe .
The measurement results were as foll ows. The rotational |oad
was 0.033 ¥MFHUre-he rotati onal speed was 3300 rpm the input electric
power was 24 V and 0.50 A, and the electric power _consunption 12
W Wien #¥SeThesanile, paREtioigabwWas perprmed ﬂtha?@lﬁpgcﬂ‘laD%ﬁﬁ%r

o7 T b deuolst B 2R IR it o, FSoaEh b Rt °
dhow ng ¢ HEAERORE | RAEreragRenc RO e of HbigagRehahiven nf gy B bos
o b o AR e ol e mEh SRR i S5 0H 1o,
o sl by R0l 83D SCRIMBE oLl0f mBLRECbubadd
el d by t fyoalr pRapats oo Braviironit vt el iRl el 2 3
|t ooral | it en Sl iBae PR A HEL BRI & R e, b Bt 0,
o0 ot or gk b e dogt mith shwh i PERCRILRB R0k P M1 § Jnd RS

Co the rotly ForRenEl defitin dbeckin MbChl LS IR o b ERT B afillgh0CS
S hre rol Sl fod O 0038 AN B'shabPRyREEng tRObipIAL MOLE e
magnet 1oty kD A LS RRME AR e iR weRL §s HIII}ANYES, Whereby the

rotational speed of the bipolar inner magnet rotor 1 is varied under

a constant vol t@gg yh9A%hnal load wS 0VB3ENAAPERe rétaRnbPdfedPidlsl 8300
test of the tapered inner magnet rotor 1D was perfornmed by applying

24 DC V t @pil1ehbiiRphablkridBbREr Had HE WHEE VKO ANVRA! iHeNelebthicbivedy
the tapered inner magnet rotor 1D has a rotation dianeter of 33 ram

cor r espondbRduhptibhaiasof2 wWhe bipol ar inner magnet rotor 1 to 80 mm
corresponding to that of the bipolar inner nagnet rotor 1B and. in

whi ch twel ve t oWliesiatheChipblardnhey migerdtQotdil Nor Ghe GiFUIRE BthaiORAGHet
wire having a dianeter of 0.5 ramare provided evenly around the

entire cipetorfle Bneeated dcbentzicallyesshasspdetto thotenter 6 of thaurmgta
i nner dianeter of 130 mm a thickness of 10 mm and a depth of 40 mm

by t he i nptidtorrehé ddlshiagapphicitien de aqlanttaon geafedirh&r id passibl2 awsinng
the rotational position detection sensor and the el ectronic rel ay.
The measueesmpie.results were as foll ows.
FIG. 13 is a view showing the bipolar inner magnet rotor 1 being
provided integrally with the planetary gear 7. The planetary gear 7 is a
gear which orbits while rotating. Since the bipolar inner magnet rotor 1 can

be rotated even if provided in a position eccentric with respect to the center 5



17 The rotational speed varied linearly from 6000 rpmto 1830
romin a state where a constant input voltage of 24 V was appli ed.
FIG 16 is a sectional view of the bipolar DC notor of the present
invention as seen fromthe side. The higpol ar DC notor of the present
invention can be driven nornmally even when the rotation shaft
position is varied or the angle is varied in the bipolar inner magnet
rotor 1. As an exanple, a driving test was perfornmed by
applying 24 DC V to the bipolar DC notor of the present invention, in
whi ch t he dfithelaamaitnreestabmynestibuiedrof thaalotlegs annabprdtorcedre @ ahdtha
bar - shaped magnet shown in FIG 16 has a rotation dianmeter of 33 nmm
and i n whitotoitlaktaib 3t the plaletayi geard37? hahielybp Sbe tcarxier 30 tenatateeahd
copper wire having a dianmeter of 0.5 nmare provided evenly around
t he entir eneshesumitbribadeteghak geard tn tubstamimng ar therlupolesnengr wagnely
an inner dianmeter of 130 mm a thickness of 10 mm and a depth of 40
nm by t heotapitisnprdvoded hntegrally. t Ho this cedspt tomsuof geGs . basically &
using the rotational position detection sensor and the electronic
rel ay to wamgcessarpesishpwn indtiG A4 angl e of a shaft supporting the
bi pol ar i nner rraF%aet rotor 1. The neasurenent results were_as

e

fol | ows. 16082 sestiamal yaew wishe . lopelan e, meter efdibgt pisaemt

speed was 3300 rpm the input electric power was 24 V and 0.50 A, . and

the el ect ARECHéNRAS GerfsEivpt Fmsidlas YWhepa bipolar inmeg; magnadigipy i 1n

of the pr ¥l hAVBH R HeEeS RUBBETS I FIIREEB ShEf [ 8th ARRBOTbut
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bipolar inner magnet rotor 1D and the annular ivon core 2 changes, whereby
the rotational speed of the bipolar inner magnet rotor 1 is varied under a
constant voltage load.

As an example, a no-load rotation test of the tapered inner magnet
rotor 1D was performed by applying 24 DC V to the bipolar DC motox of the
present invention, in which the tapered inner magnet rotor 1D has a rotation
diameter of 33 mm corresponding to that of the bipolar inner magnet rotor 1
to 80 m corresponding to that of the bipolar inner magnet rotor 1B and in
which twelve toroidal coils 3 having 250 turns of enameled copper wire
having a diameter of 0.5 mm are provided evenly around the entire
circumference of the slotless annular iron core 2 having an inner diameter of
130 mm, a thickness of 10 mm, and a depth of 40 mm, by the input method
shown in the descriptions of FIGs. 1 and 2 using the rotational position

detection sensor and the electronic relay. The measurement results were as

follows.



direction with respective rotation angles of 30 degrees as an exanpl e
wWith respect to the center of the ellipse. Both ends of the w ndings
of the respective toroidal coils 3 are all connected in series, and
the connected portion is an input termynal 4 for electric power

i nput . FIG 18 shows an exanple of a planetary geared dynano
as a second aspect of the present invention. As shown in FIG 18, it
is constituted of the planetary gear nechanism The internal gear 8
is a securing gear, and the bipolar inner nagnet rotor 1B is provided
integral |y w th Theerotaionpdapesd vBpedimeanyl frymr@i08t ipny ta 1830 apion a
shaft 11 of the carrier 10 to which the toroidal coil 3 is integrally
provi ded, &thte whews aconstant inpagveltagerb24 Vevasenppked.at a speed faster
than the rotational speed of the toroidal coil 3 provided to the

carrier 10 to g&Abr dibeisi naoeieanad| e rdndei Ripokagrlee. mpprt Hetheapresghiown
in FIG 18 as an exanple, the_bipolar inner nmagnet rotor 1B rotates
three ti mEsveptiomeas, pefnt fepm dbei gdewnihe hipelazaP apotap of dhat Rugsente
inthe right directiaon. . When the rotation shaft 11 is rotated
in the rignverfioncendie, diiren aarvpdy eMen Wheas ihe sotdion shaflieostivt b t
ot 13" pr GFRSC e el b variad MOR DT RE B BOPAERF LR hmgnet T ot or
i 1 or ont | Speedal an examblpne GG serlar bRt b papbang 81 Do ¥ to
electr] cal by Subputplromermaal s 81, GOl iGennecing BOTLLne ol e
NS ICR I AN R e RN
the ter i Il nas ISR LEHINT af Gl foa 19 Wibh 'R0, orb i1 hRY
having 250 turns of enameled copper wire having a diameter of 0.5 mm are
provided evenly around the entire civcumference of the slotless annular iron
core 2 having an inner diameter of 130 mm, a thickness of 10 mm, and a
depth of 40 mm, by the input method shown in the descriptions of FIGs. 1
and 2 using the rotational position detection sensor and the electronic relay
to vary the position and the angle of a shaft supporting the bipolar inner
magnet rotor 1. The measurement results were as follows.

The rotational load was 0.033 N m, the rotational speed was 3300
rpm, the input electric power was 24 V and 0.50 A, and the electric power
consumption was 12 W.

FIG. 17 shows an example of the shape of the armature stator of the
bipolaxr DC motor of the present invention. The shape is an ellipse in the
drawing, but may also be a polygon shape such as a triangle or a quadrangle.

A total of twelve layer-wound toroidal coils 3 are provided to be wound

around the entire circumference of the annulay iron core 2 in the identical



The direction of the armature reaction generated at this tinme is, for
exanpl e, the clockw se direction which is the sane as the rotationa
direction of the nmagnet rotor 1B and is the sanme cl ockwi se direction
as the rotational direction of the cangier 10. Regar di ng t he
out put of the induced el ectronotive force, reverse torque in the
counter-clockwi se direction which is in the left direction with
respect to the bipolar inner magnet rotor 1B is generated, but the
reverse torques cancelled by rightward torque of the carrier 10
gener at ed dyedativa wrtheraspechiaratatian gingldseot 30 dedrtesc 4n Ixpmple sath
integrally with the carrier 10. That is,_the reverse torques reduced
by gener atiefpeathi® thelreatereptdhe orbpsae Bothcenils afhihet siindiggs efothe 3
provided to the planetary gear carrjer 10 using the rotation of the
bi pol ar i fkepedkiygniroidgd soils B sre\alkeonnesteddn sipyiege andethsr connected
pl anetary gear nechanis and utilizing the armature reaction
gener at ed HostipRas anappel texmingl 4 fyteleqtEcpemes IapUk he ar mat ur e
reaction is transajtteg to the sun gear .6 as positive torque.
The coil which FdGpldvnaws anRxagrie of anlanetans spruedadynameann seeid er
10 of the present.invention and perforns e]e iC generati
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rotates three times in the right direction while the carrier 10 rotates once in
the right direction.

When the rotation shaft 11 is rotated in the right direction, the
carrier 10 transmits the torque to orbit the planetary gear 7 in the right
direction, whereby the toroidal coil 8 provided to the carrier 10 and the
bipolar inner magnet rotor 1B rotating integrally with the sun gear 6 rotate
to the right at different speeds.

The induced electromotive force is electrically output from terminals
at coil-connecting portions of the toroidal coil 8 as output terminals.

For example, referring to FIG. 18, the output is a single phase AC

when the terminal 4 and the terminal 4X are used as the output terminals.

When the terminal 4, the terminal 47, and the terminal 4C are



and a bi pol ar inner magnet rotor having a gap forned outside a
rotation dianeter between tips of magnetic poles and inside an inner
circunference of the annular iron core and a magnetic field of a
bar - shaped nmagnet or a magnetic fieldjgf a pl ate-shaped magnet
orthogonal to a rotation shaft; wherein a DC voltage is applied
to one of the input termnals of the armature stator and the input
termnal in a position 180 degrees diagonal therefromin accordance
with a rotation of the bipolar inner nagnet rotor in a sequential and
cont i nuousutiigzeders fhe autput tariminals, the ecipudns a tRreeTsas@ Gt or
according to claiml, wherein a shape of the slotless annular iron
core of the arniberdirentimnorf the arnvitne eeattimpegerematsld atpits tiuape for
triangl e shape, a quadrangl e shape, or_ a pol ygon shape. 3. The DC
not or accexaiget éhel dpekviise whiseetion tW@ChOISatt%@nsmaf as dghet rdabopal ar
i nner magnet rotor is eccentric wWwth respect to a center of the shape
of the sl ctitestionpiibe apagneinroter B andl isTihe B erplockwirechiretiog asothe
claim1, wherein _ the rotation dianmeter between tips of the magnetic
pol es of tmEatineddaectipnef thaearaierrl®tor is changed to a rotation
shaft length directigon thereof 21 5. A DC notor conprising:

an armature stafgearding udienguipud| of the dndwged) alectrogptver g)r%dreé’@é‘-‘r?
nunbers of coils wound around an entire cifcunference of _the. annul ar
i ron cor e PYAUEHY thengquadpr-giopkewise %&tw@qwﬁﬁlcﬁ ¥ti8r %aﬁ]a‘élecrtﬁ?(na?"i‘

angl es, the even n ers of coils bejng connected in rieg at both
ends of alPSREhdP ﬁE@, IBHET R BrasRet Egﬁ%ﬁ F%ﬁe%‘iatt?‘gﬁé“tt r ggrree

bei ng i np%rtfu%rsrgagl%tleﬁec{ %gr ﬁ!gﬁ tglidc t&%\{z\grofi trﬁ%uéa{rr%gdlo generated by the
armature reaction of the toroidal coil 3 provided integrally with the carrier
10. That is, the reverse torques reduced by generating the induced
electromotive force in the toroidal coil 3 provided to the planetary gear
carrier 10 using the rotation of the bipolar inner magnet rotor 1B provided to
the sun gear 6 of the planetary gear mechanism, and utilizing the armature
reaction generated in the carrier 10 so that the force of the armature reaction
is transmitted to the sun gear 6 as positive torque.

The coil which is provided integrally with the planetary gear carrvier
10 of the present invention and performs electric generation may also be an
air core coil, and the magnet rotor which rotates integrally with the sun gear
may also be a multipolar magnet rotor.’

The reverse torque increases in direct proportion as the generated
electric power increases. However, the cancelling positive torque also
increases, whereby the reduction of the reverse torque by the armature
reaction is effected at a constant ratio regardless of the magnitude of the

output electric power.



a bi polar inner nmagnet rotor having a gap forned outside a rotation
di aneter between tips of nmagnetic poles and inside an inner
circunference of the annular iron core and a magnetic field of a
bar - shaped nmagnet or a magnetic field 8f a pl ate-shaped magnet
orthogonal to a rotation shaft; mhereln a DC voltage is applied
to one of the input termnals of the armature stator and the input
termnal in a position 180 degrees diagonal therefromin accordance
with a rotation of the bipolar inner nagnet rotor in a sequential and
cont i nuouBhenmwengion climaediot ati onal direction, and a ratio of a
rotati on nmagnetic pole dianmeter of the bipolar inner nmagnet rotor and
an inner dianeter of the slotless annular iron core is less than or
equal to Rl BO3B&Y confprisiize DC not or according to claim5, wherein a
pl anetary gear nmechanismis provided in the gap between the armatuyse
stator and t héfpee statoras uﬁ*&gﬁékoﬂﬁﬁtaafm ar jon e ang VR IBMbEE Obfisng

to claim »@ouﬂﬁha‘?é&'d%%ﬂﬁre%x%ﬁ&ﬁ?e%ﬂée OLAE 2IRANARINTAYd With HEER e@e§hiﬂn19§@r
a planetary gear meshing with the sun gear on an outer side of the

sun gear ,ofands being woerdialangéeatica iirostpass aqugl interval$ andonotetipn gegles, thy
mesh with_th n r I e etrlcally
provi ded w ﬁuﬂ%&s §};§% l]frg@%scfméecpedon ealr(fsou]%ogh g%qslr%gu eragll11 éyéir a side
surface, mspdctiveecoph@nion poiogetherebbdige inptiargmehdly foprelirdgdweat input; he

bi pol ar i nner net rotor inter naI or bei n al I pr ovl ded
with the bi polaggg FRP&AT TRASH HEBNT SPIGF %f @pd 3&%@&% g ARG
the bi pol@Rwddangs omggﬁettlc'bgteg'énd indide 8n II{EQECI%HHQ‘EIEHC ﬁ%ﬂﬂhl@ﬁﬂéﬁcore
claim6, wherein the planetary gear nechani smincludes a sun gear, a

pl anet ar yand@anagnetihiield ofik ber-shhpedsnpgngtena mrenstic Heldof a plagesheped magnstin
gear, andorfﬂaﬁ&r[yipordﬁl%ltatggggl%éncorrpassi ng the planetary gear to mesh

with the pla i nternal gear being concentrically
provi ded with Whﬁemralmc wbkagetiabpplied o are adulicanpwiteratindl esfahe enetura si de
ISﬁlr’ll;?C rerags?lag‘ic’ir L% SI%B% gr?rh%qtfﬁrlg,g gosu%ne%roafieg%eg ﬁlggéngfgelwfrggl 1}1 g(e:co%zglgel: ar

with a rotation of the bipolar inner magnet rotor in a sequential and continuous manner in

a rotational direction.

2. The DC motor according to claim 1, wherein a shape of the slotless annular iron core
of the armature stator is a circle shape, an ellipsis shape, a triangle shape, a quadrangle

shape, or a polygon shape.

3. The DC motor according to claim 1, wherein the rotation shaft of the bipolar inner
magnet rotor is eccentric with respect to a center of the shape of the slotless annular iron

core.

4. The DC motor according to claim 1, wherein the rotation diameter between tips of the
magnetic poles of the bipolar inner magnet rotor is changed to a rotation shaft length

direction thereof.,
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5. A DC motor comprising:

an armature stator including a slotless annular iron core and even numbers of coils
wound around an entire circumference of the annular iron core in an identical direction at
equal intervals and rotation angles, the even numbers of coils being connected in series at
both ends of all windings, and respective connection portions thereof being input
terminais for electric power input; and

a bipolar inner magnet rotor having a gap formed outside a rotation diameter
between tips of magnetic poles and inside an inner circumference of the annular iron core
and a magnetic field of a bar-shaped magnet or a magnetic field of a plate-shaped magnet
orthogonal to a rotation shaft;

wherein a DC voltage is applied to one of the input terminals of the armature
stator and the input terminal in a position 180 degrees diagonal therefrom in accordance
with a rotation of the bipolar inner magnet rotor in a sequential and continuous manner in
a rotational direction, and a ratio of a rotation magnetic pole diameter of the bipolar inner
magnet rotor and an inner diameter of the slotless annular iron core is less than or equal

to 61.80339%.

6. The DC motor according to claim 5, wherein a planetary gear mechanism is provided

in the gap between the armature stator and the bipolar inner magnet rotor.

7. The DC motor according to claim 6, wherein the planetary gear mechanism includes a
sun gear, a planetary gear meshing with the sun gear on an outer side of the sun gear, and
an internal gear encompassing the planetary gear to mesh with the planetary gear, the
internal gear being concentrically provided with the armature stator on an outer
circumference or a side surface, and the planetary gear being integrally provided with the
bipolar inner magnet rotor internally or being integrally provided with the bipolar inner

magnet rotor on a side surface or including the bipolar inner magnet rotor.
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8. The DC motor according to claim 6, wherein the planetary gear mechanism includes a
sun gear, a planetary gear meshing with the sun gear on an outer side of the sun gear, and
an internal gear encompassing the planetary gear to mesh with the planetary gear, the
internal gear being concentrically provided with the armature stator on an outer
circumference or a side surface, and the sun gear being integrally provided with the

bipolar inner magnet rotor internally.



