[l AUTOVATI C MOTOR- GENERATOR CHARGER BACKGROUND OF
THE INVENTION Field of the Invention [0001] The
present invention relates to an automatic notor-
generator charger and, nore particularly, to an
automati c charger using a notor-generator.
Description of the Related Art [0002] Recently, as
portabl e el ectroni c devices have been w dely used,
batteri es have generally used as power sources of the
portable el ectronic devices. Since the batteries are
desi gned t ATROMAREG) MPTOR-FENERAFPROCHARGER usi ng

el ectric energy, they cannot be charged under

no-el ectricity environnment. SUMVARY OF THE | NVENTI ON
[ 0003] Accordln I the present inventi on has been
made in an CRQUND, |OF,, THEo INKENEION s i bed

pr obl em [0004] An object of the present invention is
to provide an automatic charger using a

Fie1a"BEOLrJCpEr ator that can generate electricity using a
|t|onal advant ages, objects and
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using a motor-generator,

Description of the Related Art

[0002] Recently, a&as portable electronic devices have been
widely used, batteries have generally used as power sources of
the portable electronic devices. Since the batteries are
designed to be charged by a charging device using electric energy,

they cannot be charged under no-electricity environment.

SUMMARY OF THE INVENTION

[0003] Accordingly, the present invention has been made in an
effort tec solve the above-described problem.

[0004] An object of the present invention is to provide an
automatic charger using a motor-generator that can generate
electricity using a motor.

[0005] Additional advantages, objects, and features of the
invention will be set forth in part in the description which

follows and in part will become apparent to those having ordinary




skill in the art upon exam nation of the follow ng or -

may be learned frompractice of the invention. The

obj ectives and other advantages of the invention my

be realized and attained by the structure

particularly pointed out in the witten description

and clains hereof as well as the appended draw ngs.

[ 0006] To achi eve these objects and ot her advant ages

and in accordance with the purpose of the invention,

as, enpodi ed and broadly described herein, there is
SklllpfﬁVlH%ﬁ éﬁtadﬁﬁﬁht?EaM%$®?lo@eﬁ§réﬂUW Enbkqgeing or may be
1 nﬁﬁﬁgr|5|n a, notor %enerator and a circuit unit,
ear &R P écﬁbF‘érOSe B?atlBVeHFHO?heT}é?r%laﬁ?c%h‘f’%s atd other
ntegra g'mnth each other in a case;

advanggpg P o Saherh &-;wmber e‘i%]\hzf?éi ar@ctamt@wﬂerby the
s RLPLHEL 1L P 5, SHLFET G SRFLORE . o
clalmgoﬁgge ?ngga%gfl ég“¥ﬁéuaﬁﬁeﬂag %%%t InC|Ud|ng a

or sel ectively su ying elec Fee power of the

[OOBﬁﬁte@$ 44, BP0l gc@% EE& %QEQE %%@%EQEGeS 4nd in

charging unit for ¢ arg| attery by usi

accor¥ghtage:appl 1ed Eﬁ@ﬁbgsn%&ahgﬁa WHdh PGSy, @ Eo%mbodle and
vol tage detecting unit for detecting a low voltage o

broadlihe deattrebyd acebangi RUedesplAYo AR e M SPLAHNG @ motor-
charging state; and a control unit for, in accordance

generwkbh &mar@ﬁQURxﬁﬁﬁﬁghh@.|QMIM@t@ﬁggeﬂgkﬁﬁbtﬂgaﬁﬁlQﬁ circuit
controlling the relay and charging unit, turning on

unit,ameheféin hehehamgitog diapl@tdEDandurting cliaicgiifg, uantd are
di spl aying an operating state on the display
integrated with each other in a case; the motor-generator
operates by receiving electric power from a battery; the battery
is charged in accordance with the electricity generating
operation of the motor-generator; and the circuit unit including
a relay for selectively supplying electric power of the battery
to a motor winding of the motor-generator; a charging unit for
charging the battery by using a voltage applied from generator
windings; a low voltage detecting unit for detecting a low
voltage of the battery; a charging display LED for displaying a
charging state; and a control unit for, in accordance with an
input from the low voltage detecting unit, controiling the relay
and charging unit, turning on and off the charging display LED
during charging, and displaying an operating state on the display

unit.




unit. Il 2 [0007] The notor-generator may include a
stator including a disk-shaped PCB, notor w ndi ngs of
a N-phase radially wound on the PCB, generator
wi ndi ngs of a 2N-phase radially wound on the PCB, the
not or wi ndi ngs bei ng capabl e of being connected to a
power unit of a battery and the generator w ndi ngs
bei ng capable of being connected to a charging unit;
an upper rotor fornmed of a disk-shaped permanent
magnet and di sposed above the stator, an N pol e of
WOPH% Ui PREF-deRaRd nae snalede a Isdwon otorluding a
rmed of a di sk-shaped permanent magnet and di sposed
dlSk‘&H&BPdt REB SRR B ALHET e0bf 2t A Phawer nastigrd lvadiggd on
the stator; and.a rotational shaft |nterconnect|ng
the lgt‘-ﬁ*e ﬂwéfrlnﬁ&t&fs étoZNrRhaa%ee THER LY afpund on the

entic tion. P% i.s to_be understood

Wmﬁ %%?%rtﬁén oPego dngeﬁﬁﬂﬂbl%kﬁ%rPﬁf?%nC&HGQFﬁéd to a
soved LEID LBSU150 SESCULERIL DO PLITEL i copat
of belﬁ :gtgﬁgﬁEggdlgFQVé %J@}ﬁrﬁ&%&&%&%&@r formed of a
ot FAPLARRLIORR. T P AL 208 R CEEEE on -
pole | &FeRhEON KL aL8tok NGYNAL £ itRcand HANSLI LULRRY rotor

part of this application,
formed of a disk-shaped permanent magnet and disposed under the
stator, an N-pole of the lower rotor facing in the stator; and a
rotational shaft interconnecting the upper and lower rotors to
rotate them in an identical direction.
[0008] It is to be understood that both the foregoing general
description and the following detailed description of the present

invention are exemplary and explanatory and are intended to

provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In

the drawings:




illustrate enbodi nent(s) of the invention and together

wWth the description serve to explain the principle

of the invention. In the drawings: 3 [0010] FIG 1 is

a bl ock diagram of an automatic notor- generator

charger according to an enbodi nent of the present

invention; [0011] FIG 2 is a schematic view of a

notor-generator of FIG 1; [0012] FIG 3 is a

schematic view of a winding state of the notor

enerator of FIG 2; [0013] FIG 4 is a view of a

[oogpétor“@f FLG 19: aanilpobl4iquman 50fs an videwosetac motor-

wi.ndi ng of the stator of FIG 4. DETAILED DESCRI PTI ON
generGEOTHECRARANTI GSTG0H5F Ref erddhc EMRPALMABIY et malle i present

etail to the preferred enbodinents of the present
inventiolit i on, exanpl es of which are illustrated in the

0 yi draw n erever ssible, the sane
[00FEf or dricés Aurttier’s V26 uSaa"t RF odgRBu T HEPGF Ak nget F1-
1. to refer to the sanme or like parts. [0016] FIG 1 is
’ a bl ock diagram of an automatic notor- generator

[00§Bqr geFrAccor ding Eehéﬂam‘?i@o%%%fo% FJ&%cﬂFﬁs%ate of the
I nvention, and FI G a schematic view of "a
motorrrgte%rg%@réf%x@f 2FIG 1.
[0013] FIG, 4 is a view of a stator of FIG. 1; and

[0014] FIG. 5 is a view of a winding of the stator of FIG. 4.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever possible, the
same reference numbers will be used throughout the drawings to
refer to the same or like parts.

[0016] FIG. 1 1is a block diagram of an automatic motor-
generator charger according to an embodiment of the present
invention, and FIG. 2 is a schematic view of a motor-generator of
FIG. 1.

[0017] As shown in FIG. 1, an automatic motor-generator
charger 1 includes a motor generator 10 and a c¢ircuit unit 20
that are integrated with each other in a case (not shown). The
motor-generator 10 operates by receiving electric power from a

battery 3C (or external power source). The battery is charged in




[0017] As shown in FIG 1, an automatic

not or - generator charger 1 includes a notor generator
10 and a circuit unit 20 that are integrated with
each other in a case (not shown) The notor-generator
10 operates by receiving electric power froma
battery 30 (or external power source). The battery is
charged in 4 accordance with the electricity
generating operation of the notor-generator 10.

! 18] The CIrCUIt unit 20 of the automatic
acco ggﬁ éHé%{ﬁﬁinﬁdluleeeaaFem%y greregion of the
sel ecti er upplying el ectric power of the battery
mOtoréﬁepgrg 63 "wi nding M of the motor- generator 10, a
rgi unit 25 for.ch the ba ter 30 b usi ng
roog 8307 1% abbr T RPif genetia: Hhe whitPRGL: L mah ar caordrator
W .V e ng-unit 26 for. detectin
chariﬁ%t%ﬁﬁ?%) i ha EEE%& %7 r S%L F%l%& uﬁegpgﬁln%.electrlc
powerCth g't@)% gbg‘ipééﬁl L%@ Zt?’ofgr éﬂ&dcﬁpl ﬁ'ﬂlggn %pargl et hmotor—

st at e, a co rol unit rdance Wi

generatdse IOS ke Ve B iRy ald 1qN Zaindft ro(’fk?&%’}(jg | re:"rgaté% 30 by

vol t age detectlng unit 26, con

usinga@dvUQQéﬁﬁlﬁg URkl 2%omt YeREPYLOR @diPﬂést@f &H@r@@nga low
di spl ay LED during chargi ng, and di spl ayi ng an

voltaoReradtifig isiat enon blie disphavectihd 24. 1&»@%81&2&@ of the
not or-generator 10 includes a di sk-shaped stator 12

battediyspisech akted tepterundd Oppek dia0fgihé- Hifpnagd 1¢fp @3 for
displi&iﬁé a charging state, and a control unit 22 for, in
accordance with a user’s key manipulation and an input from the
low voltage detecting unit 26, controlling the relay 27 and
charging unit 25, turning on and off the charging display LED 23
during charging, and displaying an operating state on the display
unit 24.

[{0019] The motor-generator 10 includes a disk-shaped stator
12 disposed at a center, an upper rotor 14-1 formed of a disk-
shaped permanent magnet and rotating above the stator 12, a lower
rotor 14-2 formed of a disk-shaped permanent magnet and rotating
under the stator 12, a rotational shaft 16 for interconnecting
the upper and lower rotors 14-1 and 14-2. That 1s, the rotors
14-1 and 14-2 are thin disk-shaped both-side magnetization
magnets, one of which is located above a PCB and the other of

which is located under the PCB. At this point, an N-pole of each

of the rotors 14-1 and 14-~2 is oriented tc oppose the stator 12




shaped permanent magnet and rotating above the stator
12, a lower rotor 14-2 fornmed of a di sk-shaped
per manent magnet and rotating under the stator 12, a
rotational shaft 16 for interconnecting the upper and
| ower rotors 14-1 and 14-2. That is, the rotors 14-1
and 14-2 are thin disk-shaped both-side nagneti zation
magnets, one of which is |ocated above a PCB and the
other of which is located under the PCB. At this
point, an N-pole of each of the rotors 14-1 and 14-2
SO that offhent BEPED GpPPoseovhE Stammmtsi2robate timat anheldentical
, upper and | ower magnets rotate in_an identica
direcyipBet i 6R. ARALR4ENT | ble Preeibmetl e fdepeidendiasy tradave a
to have a _proper gauss. Furthernpre, the stator 12 is
propep, giraRd at"b 1 S SE8S W LR Bt BFOW Ra niys posite
and generat or _w ndi ngs and & 12, which are woynd
surrale, 408 Aoy RaRie ol 3, Thresated iR s pornd 62
h haft. At .this poin the notor_w ndjngs. Mare, .
12, whchadalr Robnaghath' 8 BELOLe LIS AR CFeM AR wien

respenganQ%eqﬁ%§ pd-GgA@rghYQupgiH&thtﬁe %btbr'wi%@qngﬁ M are

hase. lases are lfnearly connectéd to éa

woundokﬂlﬂ%ﬁ' ZTh%,rm.t.o.r \Mr{pim%al\gear%d Cmeiér?éi:att%rt t1\55‘:'L1r1dings Gl

power source of ‘the battery and the geherat or

and o Rdidgeal apd1G2 ar g, conneckad E@—@hﬁgéfgiﬁ%eugﬁases are
[0020] Referring to FIG 2, the disk-shaped upper

lineab0yOlcckfrebtast@ tehiceknesget £5s tHANoWBYr Avd¥8Igs M are

portion of the upper rotor 14-1, which is close to
connethedstat ahel Zhowesr tiuNePObL, tABUbattery and the generator
windings Gl and G2 are connected to a charging unit.

[0020] Referring to FIG. 2, the disk-shaped upper rotor 14-1
has a thickness less than lmm. A lower portion of the upper
rotor 14-1, which is close to the stator 12, is the N-pocle, and,
ah upper portion is an S-pole. The stator 12 has a thickness of
about 2mm and, as shown in FIGs. 3 through 5, includes a thin PCE,
first generator windings Gl, and second generator windings G2.

[0021] The disk-shaped lower rotor 14-2 has a thickness less
than I1mm. An upper porticon of the lower rotor 14-2, which is
close to the stator 12, is the N-pcle, and, a lower portion is an
S-pole.

[0022] A gap between the upper rotor 14-1 and the stator 12
and a gap between the stator 12 and the lower rotor 14-2 may be

about 0.5mm so that an overall thickness of the motor-generator

10 can be less than 5mm.




an upper portion is an S-pole. The stator 12 has a

t hi ckness of about 2mm and, as shown in FIGs. 3

through 5, includes a thin PCB, first generator

wi ndi ngs Gl, and second generator w ndings &. [0021]

The di sk-shaped | ower rotor 14-2 has a thickness |ess

than I mm An upper portion of the |ower rotor 14-2,

which is close to the stator 12, is the N-pole, and,

a lower portion is an S-pole. [0022] A gap between

t he upper rotor 14-1 and the stator 12 and a gap

[00881 weelha Heldtoation ¥2ldndeskeibewen ppeoatidr 20frayhdenotor-
about 0.5mm so that an overall thickness of the
generﬁﬁ?érd@éﬁé?ﬁ?@raquﬁcan be |l ess than 5mm 6 [0023] The

following will describe an operation of the notor-

[Ooaéﬁerﬂpﬁ¥ldé%%%lBEﬁOéboVéndE0924]MV%@ﬁ t feenpsetor 12 is
g S of the stator 12 is _connected to the power
connegafcdd 4 LB o SCHFPent o SIS o CRE oGRS olons
din accordance wth the Fl
e AR PR nd Lo, | R R A S5 chintidaats isPara SFheRing’ s
s BT B S LB A2 B

entlr%d%'uyf%%ess'o'fceth% qlort%(i:tsl oy qf oheltfngrael_rg {Hc‘e dNr]pcI)le, the

uniform no switching-stage i's reqU|red Accor

N-pol@s ith& 10RRASIHE ruifages ofy tgkﬁ:lisgl%rpr Hn & 1§ Alktion of

i denti cal "phenonenon, the rotors 14-1 and 14-2 rotate
the Wit a is uniform, no sw1tch1ng-stage is required.

Accordingly, as the opposite surfaces of the stator 12 are in an
identical phenomenon, the rotors 14-1 and 14-2 rotate without a
torque ripple while generating a linear torgue.

[0025] Since the rotors 14-1 and 14-2 formed of the permanent
magnets have a potential (passive) energy, they have inherently
magnetomotive force. When the current flows along the stator 12,
an active energy (electric energy) 1is applied to the stator and
converted into the magnetomotive force. Therefore, the two
maghetomotive forces are synthesized to rotate the rotors 14-1
and 14-2. At this point, the magnetic energies of the rotors 14-
1 and 14-2 and the electric energy of the stator are combined
with each other and outputted as output energy. At this peint,
the energy efficiency may vary depending on a kind of the magnets.

[002€] The generator windings Gl1 and G2 that are integrally
wound with the motor windings generate electricity during the

rotation of the rotors 14-1 and 14-2 in accordance with the




torque ripple while generating a |inear torque. [0025]

Since the rotors 14-1 and 14-2 forned of the permanent

magnet s have a potential (passive) energy, they have

i nherently magnetonotive force. Wen the current

flows along the stator 12, an active energy (electric

energy) is applied to the stator and converted into

t he magnetonotive force. Therefore, the two

magnet onotive forces are synthesized to rotate the

rotors 14-1 and 14-2. At this point, the magnetic
Flemiged sgiles tothamide mdtcor s A%-thimngolidt? ahd gheeebbedrivoltage
. energy of the stator are conbined wth each other and
Llncregfeputredesscaaepues ehles gyotatiangls spoiasts, oft hbeenetgys 14-

efficiency may vary depending on a kind of the
1 andphet s Varee26]AthecfehbralGOnRtAG fJSi*eF ARNSG2tefatin the

are integrall wound with the notor w ndi ngs generate
magn%ﬁ%&nfﬁ%ﬁﬁyca r iy THEUY RS Fon tHf (IR 9Gttes 14T herefore,

dance. with the 7 Fle s | eft-hand

when PRfiet ondhid’ SR " G ot e ndtstmar by FARLA” [hianssaas, the

. Qr cr.ea the rotational speeds of the rotors
efflé%fﬁéﬁ é%d%§%P§g5a%?Pr%¥?ébf the magnetic fluxes

‘ ' . ticg fiel b t t X
OB AEGLD I TOORL] SLLSL SRS BUBULEY Lfhencion,
ehe 0% GG 11 o] LBetoages e yBIILELSRD ) Sungery (ox

exterh@ 1l BwResRMrddiven) | Qherdie I Q=98N At Ofhd Spattery is
operated by a voltage of a battery (or

charged by the generated electricity of the motor-generator.

Therefore, even when there is no electric energy, the battery can

be charged by the generated electricity.

[0028] It will be apparent to those skilled in the art that
various modifications and variations can be made in the present
invention. Thus, it is intended that the present invention covers
the modifications and variations of this invention provided they

come within the scope of the appended c¢laims and their

equivalents.
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external power source) to generate electricity. The
battery is charged by the generated electricity of
the notor-generator. Therefore, even when there is no
el ectric energy, the battery can be charged by the
generated electricity. [0028] It will be apparent to
those skilled in the art that various nodifications
and variations can be nmade in the present invention.
Thus, it is intended that the present invention covers
the modifications and variations of this invention

What dsy@ladmednds: cone within the scope of the appended
claims and their equivalents. 8 ~~I What is clained
is: 1. A notor-generator conprising: a stator

|ncluﬁ;n ! gisk-shgged PCB,. notor windings of a N- 5
6hase 'SFlgeﬁﬁﬁﬁ BreYR BEEI9 ‘gener at or Wi ndi ngs of

% Rende gerngitapah & %ndsfgag‘?etﬁlgef’&%«ng@ttea wanﬁlagae?f 2 N-
phase Q%hbgﬁlgfgghﬁgrgnagget 9€ éﬂégﬁwor w1n gthZN phase

el ng connec ar gl ng Unl

radi aliﬁge Red BT of OFHEdpBE, @ tﬁ'eS lﬁlost%%p% RN eﬂgl tgcgaggable of

10 di sposed above the stator, pole o

beingURREINIMRN FACE NPoh8r LHELSLAL Qr ’ba@‘:ﬂé}\@ﬁrar{cpt fhe generator
formed of a di sk-shaped per manent magnet” and

windings being capable of being connected to a charging unit;

an upper rotor formed of a disk-shaped permanent magnet and
disposed above the stator, an N-pole of the upper rotor facing in
the stator;

a lower rotor formed of a disk-shaped permanent magnet and
disposed under the stator, an N-pole of the lower rotor facing in
the stator; and

a rotational shaft interconnecting the upper and lower

rotors to rotate them in an identical direction.

2, An automatic motor-generator charger comprising:

a motor generator; and

a circuit unit,

wherein the motor generator and the circuit wunit are
integrated with each other in a case;

the motor-generator operates by receiving electric power

from a battery;
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di sposed under the stator, an N-pole of the | ower
rotor facing in the stator; and 15 a rotational shaft
i nterconnecting the upper and lower rotors to rotate
themin an identical direction. 2. An automatic
not or - generator charger conprising: a notor
generator; and 20 a circuit unit, wherein the notor
generator and the circuit unit are integrated with
each other in a case; the notor-generator operates by
receiving electric power froma battery; 9 the
Bt R3LTehbf gelarfcdcddr i dainge tiietel geer eépeyricity
eneratingpggeration of the notor-generator; and the

genergilogi PPg PRcPhdFRG: "e T BP Il 886 vel y
iAok e & RE- hot 8P TEHRT at or . a char ging unit for
Shargiip, ie DALLST R Sng, 5, Yol oae oRRll S9.11OM: o,

e L RcEe kb A% o MRl 10, chr i
ﬁg&#ﬁ%biﬂaihn&Qffo&”cﬁ%&&EHQ”EﬁemksPtéPyiH?“Ssiﬁ8nét981tage

applied from generator windings;

.a low voltage detecting unit for detecting a low voltage of
the battery;

a charging display LED for displaying a charging state; and

a control unit for, in accordance with an input from the low
voltage detecting unit, controlling the relay and charging unit,

turning on and off the charging display LED during charging, and

displaying an operating state on the display unit.

3. The automatic motor-generator charger of claim 2,
wherein the motor-generator comprises:

a stator including a disk-shaped PCB, motor windings of a N-
phase radially wound on the PCB, generator windings of a 2N-phase
radially wound on the PCB, the motor windings being capable of
being connected to a power unit of a battery and the generator
windings being capable of being connected to a charging unit;

an upper rotor formed of a disk-shaped permanent magnet and
disposed above the stator, an N-pole of the upper rotor facing in

the stator;

10




vol tage detecting unit, controlling the relay and
charging unit, turning on and off the charging
di splay LED during charging, and displaying an
operating state on the display unit. 15 3. The
automati c notor-generator charger of claim2, wherein
the notor-generator conprises: a stator including a
di sk-shaped PCB, notor wi ndings of a N phase radially
wound on the PCB, generator w ndings of a 2N phase 20
radi ally wound on the PCB, the notor w ndings being
Gapabics gfotsg r@%@ﬁwé&;ﬁe@l fdbs i poveed upgrnfent magnet and
battery and the generator w ndings being capabl e of
dlSPO@@.%glﬂé@ﬁnée?eat%O%r cHaryi ngl%rﬂf? ‘then lgppér rpbesr facing in
rmed of a di sk- shaped permanent magnet and di sposed
the S&@G@é it pad stator an N-pole of the upper rotor facing
rotor forned of

i_n at 10 N
il sEOEﬂgb%ﬂa{a lﬁﬁ&ﬁs@aﬁaha%pﬁ%d YRGS eRE  lower
5 rotor%t%toEbta 5Role of the r%{or facing in the

St atof; t%&l%ﬁuﬂd%ﬂuﬂ%aﬁ 1&FESAREet i ng t he

upper and lower 5 rotors to rotate themin an
identical direction. it 11
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