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BLHERPZIALTWER5IE, B — T NICEEERPEMLT S, HEEROHGHIL,
BERIGERDOZALIZH D LD B AMTH D, RERDEGE T, O—XOMGEIX, %
2N EI S N, U TSN RS, 386 A7 — RO LN S X b,
TP X, WMV ZIE, ERNE RSB D BHEMDS, 25 U TRMERIZOPNT NS Z L
RN UT, WhRBERABETE AL R,

(002 7)

B 2T —RBENE—  ATF—RELXTFWE. 7Y A0y MANTIvEYZ a1l (
lapping coil) 2&MLTELL, ZHiE FVvEVTAALINVHNOERD S
mAs, %D —RZEBHDTRTOATY NNTH —-&R5 L2823 N5E, ULHrULAR
5, IANNBATF—RFE20w "o, a4 UE, RSN ERRIIZ &1 LT
HY, TAUZEYD, ORI EAB L, FUT, B5ND AN TH > CTHE
ANBONEEGITIFEO/NIWER R NV 7 2T % Al GE: 0D & 5 KA 2 s 81z
BT 5,

(002 8]

WM« AT —ZBLRAOEIEES, T4 20Y NES UOBIZ—HOD I 2 —4 5l
MEINAELUTEY, ZHb0EMMIZE ), FREOkE X O EBO DB X & HfR T
— R R & ORI ORGRDEAED, BRI 1 IViBEREL LTI THREIZR S, U
UG, REZQMMNVZIZHEL RV,

(0029)

MEOO—ZFE  BEINAZEEMO—&13, B—0OKKT 5 M (H—fME L TO
fle) DO—RTH>TE IV, BIEINAZEEMBO—ZOHRGHIE Y, NEMEEERL 3 6
0° [mliiE, D%, SHEMEERD3 6 0° [iETSZ N fIcAsd, 200 —X KT
. M RE AR OB, TRbEL, AT — X O/NIWEM_EIZEES] B MEE A O 15
AT OMRTH > TEIUTE DR DPDOR MV 2 LTS EDERBINLR, O— X
[IAANE, VI RAF—MDCENMEY AT AIZED AV T T (s 1ip

ring) Z@AUTHBEIN, TOYATAZ, £360° OO—AEMRIIGL T, N
fiE SEEMb e DDA HREZTHEIZTEEDTH S, FWEIE, B4 O/NXWE &Y
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(1%) JP 2023-179767 A 2023.12.19

YA = FEZEV DY RATF— MBS ERE IOV 7o 7vnyy 7w R
FORHLTCE XL, ZhiF, HEEO—ZXDODAE—RIIELLFY AR —O v a1—A
HHZECTCTHOPBILEDFREBIZHFHTG I N TE v,

(0030]
ABHMECRINAZVY DY RATF—’ibn—&Ic k), REEAT—XOH L PBE
MR E IR GH I B W THEHR O — X 2EEIE S Z e RRIZAR S, 2k, &
T IR ZZEETICHODEH A — RO — X DM % AlfizX 5 Z & 23 ufEIZ A
%, JEEEE. B—2DAE—RIZEBOTIEA L ERAERIC L O HIETLZ e TE S
o ZOTEL. FWBAELEHETE IR LIIO—RIBOAY — REHRIEE2 2125
BB AOFEMEEE 63, HMRIE. 3, 000 r pmTEEXEAREMILE, O
00r pmPhEIZETCO—XEMOEEAY— REWMNXET5Z L2k, BHBI%265
WMIBFEHLZELNTESL, FLBHREEITASAZLIZEYD, BhlE, O—XADAE—R%
BT XE OO AR L > T — R OIS I EB LU CEIEEEMIETA 22k Y
CEOEBVILETCRBITEZEDRTES, L, BAHRIIFUTIER B2
458K MBI2RAT(206 (FREEE, IRIET7I 72V lEINAZY T2y MY
LYW, ATF—2LO—XOMFIZERTEDIMHINE RS, ANELIEELIES
ZERLKBHENEZHMIEEZENTILLDIIRS, fDVIZ, EUES ULAEEY
AAINEMATEELIE, 5501 F41F1 04501 1 ZORKEREED EIFT, [H—
DB REI DI ENTELAREMELDH B,

(0031)]

WL OPDOEMEREIZINIE, FEBIZBE T2 INODRIZERULERGFEHIZLD, %
DEEEDBHHIREETT o8, REBOAT—X A Wb EBLREAMIZEEL L
. FEEHEN S FEENICESR X NS ERIN T A I X —BEIALETH S, HBIZE KU AEGH
ZAHEIZEY), B<EHTOENY )Y RAF— NV ATFLAOOT—ZNEHAIN, Z0O0—X
X, AT —AZZERNTHIEE T, I Y] 2R e L QEE ChiE LT, frEo®E
HHEREIEELEHIIES>THBY, TLTCIOV Y)Y RATF—hO—&2HL T, &
LW AR DO EME, BAH, 24, FAE3HOEOZ2B0ELTHE L,

(003 2]

WL ONDOERIEREIZINIE, 1B L0 203MIE. Fi%E 25 X5 ICiEId 5 pnE
R, FOMEE, RETSHHE 1 BLOW 2 OMKMMENY ) v R A5 — NP L Clilfig
VATAZIOFEIELNSENSLTHY, TOVATLL, HODALEDEKE. #l
ZIX6 OH z CEREIT—RIZEVEFNIIND T4 MV VI BLORA = rIhb
PLCMWEES%2%2MHd5 &, HMESMBEOEYRY) — RIEEHRAKIEE2EDTHL, V
Dy RATF— NEWEBREREMHHALUTE LW,

(003 3]

WL OPDOEMERIZEINIE, ACENIZ, 20y ha—&2WDHE 1B LOE 2 DEMD
WG A%, WY AR/ THE 1B IO 2 DA 2A THBGEIC, EXEEZE
MNTX5, DCENIZ, JoFEloray ha—&»H 1 oD AZFEEXE, F20
20w hO—AWNE 2 OMEDOAREFEEITLEEIZ. A—0A0y bO—25h R4
XETEHE IV, ZTAUTE Y, BEYIRERIZE T B EERO e & O Rl 2 24 3
HZEIZ&), FEBEACENNOGDCENIIAETS, BLU/ FHLIFACENIIE
BFUTCTETIEDHREIZRY ., Zhld, MEPLCIIBIIS 7075 I VIt kb4
POVWTERLTE XL, ZOLHEIF, YAX—IVE2—RIIWH LT TALV—T] 1%
ZETHHoTE LW,

(0034)]
HHEMFEIZELNE, FAOY bO—KEMIE. REFT D A0 PEMEE, $205,
02 DL L 2T HE 1 OS2 D0 EEFLTEY, A0y hO—&ER
Mz, EFHAOEOED Y ICAlEdT S ENARTHS, ZOEMLETIE, F1HE
E2o0—&2F, FlHLOE200—-—42D042£360° OMHEIIZODWTHEMBTHS, V
Dy RAF—=PMOFRZVATF ALV MES N2 BMEEKIZE D, 2 Ton—2 &%
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. RBTBAACYIVBERS, Thbb, £0—2%NfEi» b SHlZ, ZUTSHinbE
EONWIZY DR B ZENAREIC RS, ZOFRLHIZEYVPLCY Y)Y RATF— MK
PRSI ERIZ AR Y . Z oMbk, ignlEE % HE U CiligERE S Lo Aoy ho—
AEMBEIOE 2020y b —KEMIZEIINU T, HHEEZEEIZS TS0 —X DA EIZE
BHELUIZHEMS5 0R (b0Hz) 413860 (6 0Hz) T, A1y ha—X
BT 525 1| OMWEDREMIOD 1 DIZRER 2R E X, X512, F20A0Y ha—& i
Mz T 258 2 O ORBOBE S 2 1 D2 iER 2 ML, Ziuz kO o fi
PEDREHR &2 FE X, TOFKAEE, O— XM, fIEROk, HFHO%kK, BLUOCAT—F A
Ow NI IVORIZIHEHEESNEL B IS I THY BESIZHEE REXE S, KEHKE
RBIZLD, HO6WAHAY— RTHREMO—XZ2TEIY, TORBEKE. o—2DALY—
RIZ& > TCTTCIRR S BIEREEIC & > CTHIT 5 Z L Safeic 2 %,

(0035]

WL OPDOEMERERIZINIE, O—ZBEORMIEIE, BREMEMO -2 2 UCTHIfEXE 5
ZEERAMNEUT, BHUAZTNER LB, BIRE—4 55, NA— N E 2 1$ Si—N
M & O A RFIZ g S TV B G, NEBOMIE, AR D KRy 2 FH S 5, H
fiRl, FEEHZIE, 200 LRI EHMOATHY . INoBHOITHAGDIN, TUT
Ra—gE A OMRIER T L — M & D PN TS0, -0 —ZAHIINEINT
Wb, M, BRI a1, FIRIE (a) BLT (b) 269 50 AMEI N
TWaigG, (a) ENMBAEIEEI R, — 47T (b) ENMARIZEEI N, (a)
AMIlOD —& K Eco—& L H5I2H Y R, A, #l2IE 29000, BRI
(c) 8LV (d) 2T SHEMOMA B X ., (¢) ENMGIZEI ., —
1T (d) BENBRAEIZEEI NS, WRIITNVABPIUOBZHEWOMNLIS UTHHT S
ZEizkY, 360° OO—AERHEIINU TR NMERI AFEICR), L T360
T O — AR U T SHER & DRBENHREIZR S,

(0036]

OO —AF/EOBEEMIL. HWOS5 1 80° AN/ A IVEHGATY MIRELMT
fBlzk ), IHICREINSG, BfTlE,. W2 ecmTHAZ R ETHY), TUTCAT—
KA SORMTE KO HAIZRHMTLTWS,

(003 7]
ABIRDEMILRBIZHERIL T, KEHRICB T 2PN EERI TS HIETH>T, AT—X
IAIZE U CT—EHOBBTHIEL TS NE AR TH L5000 TNhoa—20
PGB L OMEES AT TS 2 2G50 Ak, MKEKOY AT LATH->T,
BEDBELQAMICERE SN THBGEIZ. AT—2OFENEE L 00— 250 < K
INRDOMEAEFH U EC ROV AT LAEMN, BRING, ZOBRGFOEE I, 20y A
R I N AR E AT HHE 1 OAT — AKX EOINHR>TADY hO— RGO
1 DM EDAIEEZE2E50, A0y bO—Z W08 2 DML, ATy bAIZIE
INFEBMEETEE2DAT—ZXBEDNEH B >THoHLTHWTE LY, FE1D
AF—AXEBLOE2DATF—RAKXBEOHD AT Y ME, BEXBLOEIHAEOHADIZH
SEEAICZFA 5T TEH LY, B2OAT—XAXKEONEEL £7/2, AEOEZIEZD
DU FEBZTEIRD AT —Z 2T HEIAHY LTV TE LY, FB1DORAT—XXHEODNE
EHE2ODAT—RXEONE &IE, BWZEEL T TE L, Aoy ho—&50H 1
DEME L O 2 OEMIZ, A0y MO —Z25ATHTE XL, B—&%, #HT
581 BLOHE 2 OMEMED, BEXNZDELEE —NOBLRFAFBXE 2635, A
Ow ha—ZF0H 1 BL0H20EMIE, FHHXES2 LS50 THEEXETE L, 2
DO, 28 1 OS2 E T 55 1 OHMOMXEOE 1 DE D&, 2 2 ORI
EAETEE2DOEMOMXEONE20EDONATY NETAE5T, FHEBAGNICRAMR
LI CEORICER2FZETEILSICLTRINS, BT, B1BL0HE
2 OELMMEZ EHRIZABHLTEH L, BHEIE, F0—40, KBTI HEMO—F, T4
HH360° OO—XEHIZHTANMA, 360° OO—XEKRHIZHT S SHERES
H5EHEDEUTEHIETAEDIZLTRINS, 3607 ORMEIINTEAREZTSHNM— S ik
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., BB I OB -V ARETH B, A0y ba—AXDHE 1B LOE 2 D
SRR, RSN NS LS I U THERXETE L <. FHE. 5 1 OgME %
9251 0OME, 52 OMSIMEDSE 2 DMEN, BE1DODAT—RELTE2DAT—
2 DBA P R BB BET A LI L TRINSG, ULENST, AF—XELKT
a1 VDH 1 ORI 1 OEEMYEEZ HOCTEINTE L, ATF—XERXLFITILD
2 OMIEEAE 2 DKM 2 O T N CE & <, i, FEERGOFHIZER%Z
FHETHIEEHRNE UT, FEEROTICHR RIEREZEE 2T EH L DITRINS,
(003 38]

ZAOY b= DHE 1 OFMBLOE2DEHMIE. F1BSIOLE2O0HMB LT AD
v N & DEX HFEOEIZH>T, B1OATF—AXKEB IO 2D AT —X KX #HDZ
AolAOY heZAZRTHELL, Tk, B1EXIOE2DHMOEX GO, %
Aol-20w NOBEX ol BEAEEIZRS LDIZLTRING,

(0039]

WL OPDEMERRIZEINIE, B 1B IO 2 DM IMAIIER I TN TE X<,
AL, BB XOE 2 0EMIZE O REUAROED, A0y NAZFIZARD 52U
T, RO E, ATF—25EE 0 —2 S OMEMEHOMRE UTAEL AP E %
RARIZTE EDIZUTRINSG, 1 DOHMBE LUH 2 DEMOER TR, H1bX
OHE2DATF—AXEIZIEEINAZEHOOF, Fl2IE fHTAT—Z A0y hES LD
MIOBPRERDEROHIZFEA L CE L, Tk, A0y NOFEBOE FOBIREROEE7Z 1T
NO—ZDHE 1 B LOHE 2 OMKIIEDEGICRZ TS EHICLTRINSG, &R,
A0y hEEIFMIITAZTHEIET, B1BLUE 2 OHM 2 HIZERK L TE
<, FULTC, A0v NOETFHAOBEMNCHETA2ETHAOBMO2MA 5 2N TX
L2, Ay FOMIGT S EFHAOMITED, €U TRBEMIZIETOFIZHRES N
T2 BARAN DLW BB 2 T2 ONHMNTH S, A0y MO—ZKDE 1 IO 2
DL D, WY R R RTEHE 1 IO 2 OMKMEYEZ 2 TO5EE612. ACEIH
£THIENHB, B1OATY hO—ZNWE 1 OMMEOAERBEIE, TLTHEZ2OD
20w b O—&Z KA 2 DDA EREXRBESIE, F—oxgy bg—&x5dnb
DCEBINFKEETEI DD D, ZHZLD, WYLRMIZE T BEERE 23852
CWZEVACBIMNOD CEINCHBHEZAE LI EDWRRIZAY, 2L, P L
Cayvbha—JiZP0TTar I IV TIZEBEHIZED)ERINTE WV, HDEME
REIZ LN, B 1 B LOHE 20HMITERINTE X<, ZOERIL, EERIE 1B
SO 2 DEMOBL T I X NS ITHE U AR A, FEMIz ATy Mo &
L TRINSD,

(004 0]

ATy ha—X 0, Ak O E A U TWNT, BBONO—5H, &1
DELMMEZH U, WO DE 5 — 05 2 OSIEEE2E L THTE LV, FA0Y
hO—&ZEMIE, BFRAROEMORE ) (2045 ZENTRETH D, ATy ha— X
L AOY RHZIBoTCTERIELTE L, 2k, 20w Moz il@ X 38 a1 )L
BARDS, A0y bO—ASIZE VR EUZMEIZELRINS IDIZLTRINS,
(004 1)

—FHZiEEEICEINE, F1omEo Aoy M, 420914 A0Y M2 GATHTE &
. B2omozaay ML, 4250941420y h2EATHTELY, F1DAT—
AXEHB LOE 2 DATF—AKXEDZNETNIE, EEMIZIELSEORIREELTHNTE L
., ELOBIZE7A vy 20y BEL, 205G, F1OATFT—ZXlE LU 2
DAT—RAXHEE, “HAT—ZOETHEOMO™ D IZHELTHD, ZOEMBLETIE
. AT RIZE T B EEMD D DOBM TP SRR LD, ATF—F e bInAza—& &0
MOF AR E K ING, ~EEREIZINE B omtozoy N 20
fEo 20y ME, 1 2O Y20y bETE2EG0TE LWV, 1 2IZEBREEIN
T FNFENHOKZFRBEANIERN,

(004 2]
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(18) JP 2023-179767 A 2023.12.19

WL OPDOEREERRIZ XL, R, B 1B IOE 20 A0y bOo— &k & B
T HEEG A (B E 213V )Y RAT—hOWINDG) 25ATHTE KL, B
gL, BILBXTE2020Y NO—XEMDS>HED 1 D%, TNODEYIRE DM
BAIVIMIZIES 5 &, @B IOERNICHE S X5,

(004 3]
ABROFEMZHEIZHEILL T, FEHKICB T2 I 5 HIEENERI N, 204
R, A7 —XEMIZEEEL TO— R OBM PRGBS LI ONHEELZ AT TS Z L % &,
COERE, FEIIEWTAMERIZE D EAR I NG AT — X% 10— % 22{5 6
AT PIZDHEL . X DITEBRZ T TR IBEAERDY AT AV IEKRTSIELO L TR
XN, ZOBMRE, AT —XBHITE T S AMEBIRITINTHI A T — KR D R
ERkS L CHBR R TEEDTH B,

(004 4]

WL ONDEBILREIZINIE, FEIAME, TIMIVOKEBX 2N L, SIH X 77 5m00
Flzax 2 %&ETHIEIZX) 03N, ZHE., IA4IURFEET ALY 20y O
WZERIBINS &, IAMNVOBMPHERINS LIDIZUTRINS, WERLHERIL. €
PEI a—GEIc kPR e, O—XEHOF YD OBHEKERE PO S, X 51T, ik
M, AT —RDOO— BRI E T BB/ —VIC X ORI NG, £23512, O
— AR & B REMED B B AT — K & O[] DA BAEFH ORRIE, AT — X B &
— VDX LBRLZMAMMIZEVERINTE XL, ZOMAMIR. AT —& OFER LM
PEZ BT AMBEIRO T OB $ 2 BRICB I 2 L ROBERNN O KD, Z DRk
BLUOATF—ZFEERIZ I D EABINSTREIED H B AT — ZWhRH S 10— & D35 {]
PN EES A FER, RERISBLRAMIIERIN TS EEIC, AT — X O
Wi & OO — R ORR DM E, T<RNEE RS, REROFEKN D D Z DG
i, O—Zz=EONB O ATy MBI NZBEEGEETSHE 1 DOAT— X XHE
OMFEIZIH->T, AQy ha—&XN0OWE 1 OEME2 A3 E5 2285,

(004 5]

WL ONDEEFRIZE L, Aoy ME, WA ES o EEO A0y hTHY, Z
NHEDATOY ME, AF—& ATy FORREBOM, T8bb A0y hOEYF 1247
FRHMT LTV TE X, 20w FORHTIX, B—ABNTUAS VY A0y h2@ECHIET S X
WIZAOY W HAEUBRZT vy TRAEMEEZEKKRIEE2DICHHAING, FH2DA
TR XEDONENZH > 720 —Z O 2 DML, A0y bO—Z N2 HONEO AT
W NRIZINE I NAZFEERE A L THTE LW,

(004 6]

WL OPDOEMERIZEINIE, B1OAT—AXEBLOE2DAT—XXEDATY b
F. EXAAB LB AROHEADIZI>T, ATF—X A0 NOBEIREOIEST 2bb
A0y hOEYF 1245720, R UTHEITATIZEA > TS, WS DRDEFMILREIZ X
UL, B2OAT—XXEONEIZ, HIEDO X 2I3ZFOMOFERTEIRO AT —2 2487
WREHIZAHESY U THTEH LW,

(004 7]

WL OPDEMCEBIZENIE, FLOAT—FXEONEEE2DAT—XXEONE &
W, BEWIZEEE LU T TE v, A0y ba—&250% 1 Ok s X O%H 2 0L, A
Oy hO—=R%2G5ATHNTE L, B—&F, BRINZDESEE X OE KT MHRX
AU, ZOXKME, F—TF1 VIR WY ) W R AT — NibhEIZ &V illg X v T
HE<, ZOBMICEY), BRXNZERFOED— XX L, 51 OgSMM: & 5 2
DOEENNE & TR /AT REIZ R 5,

(004 8]

WL ONDEEIFRRIZEINIE, A0y ha—250% 1 3 L0 2 0EMIE, FiT5 &
SWIZUTHEEXETE KL, ZHE, B 1 OBKSHYEEH 2 0L N 20y &%
AOT, FEBRICB T R KEREELZRIEL TCTORICERZFETSLOIIL TR
TN,

10

20

30

40

o0



(19 JP 2023-179767 A 2023.12.19

(004 9)

WL ODDEMIVEIZLNIE, A0y hO—ZDOH 1 OEM B L OF 2 O I%. &6
1 BXOHE2DHM ALz ATY SOl 2« DEX G > TR I TEA R /-5
1 DAT—AXHBELITE2DAT—AXBEDAOTY N ZA5oTWTH I, T,
FH1BIOE20HMOEX SO, F5o-A20y MOEX FFaoifhe EELEE
ZRAB5ESIZLTRINS,

(005 0]

WL OPDEMILEBIZENIE, 1 BLUE 2 OEMIEEIIZERINTHNTE XL,
L, BLBIOE2OHMICEIIFEUABED, O—A2GES LB LT E-EA
T — R & OMOR/NNEOHEEHT, SFE Y vY A0y hOFUZMNPD LHIZU TR
XN, F1OHME XOE 2 OHMMOERIL. 2 D2O0FEITEIDERLINSG, B 11,
I a—GEER TR R IR ARG ICRE LT, D— R E, O—&HLOBTZELT
AT —=RESGN O TE LWV, B212, O—FEHELOCAT —RFEEHRN, 0—X
BLOCAT—ZORBOILKRYE O O FAEH & 72 3R O kS % 124t 5,

(005 1)

WL ONDEMEEIZEINE, B1OBLTE2DOAT—ZXWIZE TS 0 —ZX22HD
IS, AT —R A INVEBR TRV TEARADTH S, BRETENZET Us%, O
CEOAUABERRE AT A XKEENETS Z LV TE LV, ATF—XADOY
NORMTEEBIZZD360° OFEINAZ N 2L, £360° OEEEIZHYT. itk
XN —REAT—REE DORIZEUWEKROEGEZ LT 5, sEEIERMA T, MR
ISZ BB RAEI N T E L <, THITE YD, ABAIZHEROELES KO 0fE e UTh
UAHZT7 Xy Yy TEMARICERT S, bXhzg—&fie 25—28L OBOPi 2%
EIXINb,

(005 2]

HAHEMERETIE., ATF—FHOFEFELELRY, RMTATFT—F 20y ME, I NVEX%E
YW U, SIS N0l EIC R 7 XA e RIETSHZ LI, BRIINSG, TAIEEN
AT —=RZOFPMTATY NOFUIFETDEEG, I3 728D A INVESEHERTSZ
EWHHRIZAR B,

(005 3]

WL ONDERILREIZEINIE, H1E L% 20MIE FIHIES XS0 TEHEHLT
H &L, AHIELXDHIE F 1 OEMMME 1 OAMICIREIX NS EFREHZ, 210
T St % 453 B 26 1 O O L X V2 BERD 5 B2E 1 D O DB A Il E TR % il
EETBIENEENDS, F2OMKIHNEE AT 55 2 OEMOER HIZEH T 5 kEER %
CFERRICERE T A Z e NTEX S, D—RIZBIFTA A0y MHOE, ATF—ZDORMTEIEK
HOFHENIRMTF LT, B—REAT—REDBOTTF Yy S8BT 5H 6D 5%EEH
WrRETSH, ACENIX, A0y  O—ZDHE 1 BLOHFE 2 DM OME HH, #E2
RRTBE LB LOE 2 DS EM R THNBESIC, FEXEEZZENTES, DC
BHE, FOETDOATY hO—30WE 1 OMMEOAEZREIE, F20A0y hO—X&
KDV 2 DRMED A% FEE I RIEEIZ. H—0OA0y hO—Z /N6 REIFTE LW
o ZHAUTEHST, MWEIAMUZE T B ERDIEF NI EETHTLH I LIk, HKEEx
ACBINLD CEBHIZAETLZEAFRIZAY, Zhik, MEPLCIY ha—F12
BIId70 75 I VLB AETIZL)ERINTE LV, WL OPDOFEHEEREIZ L NIE
L RIS, ACHE ., DCEOMIFIZ, TUTHMELIE3HED EY ] 2203 K
Y] A eNTES, UMrUERDES, FIVAERIIEE LX TRV,

(005 4)

WL OPDOEMERERIZEINIE, HBELUZEBE OB, 20y ba—2d0E 1B LT
FH2DWMDAE—R2E2EHTL L, LU/ 3L 1 B L0E 200 -2 A\DfihE
DB AEZEHETLHZ L2k, ZBIETE L,

(005 5)
ABROFEMZREIZHEIN L T, FEBENT OBBLEHALTIRTH-T, F1DODAT—X
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KHBLOELZOAT—RXMEATDI HAT—R2GLE0ERELUTE LV, 1
DORPED T — R 2B, 1 DOATF—ZXEOME LIZEEX NG, 62 OMtEon—4
22D, 2 DA T —FAXMOMNE LIZHEI NS, B, BIZEEULZEEY, HUA
BMZHIRD AT — A BEIZE LU TR, B20A7—ZAXEONEIZ. NE2ELES
o 1 BLOE2DXM EOME~DONEIE, BT HERICEKEINTEY, TLTTN
HORIZEE I NZH O PEFTHEDFIEDOEHH L HELZ LT, FEYA Y AOY M&d
UG 2 EXER 2808 TE5, F 1 B IO 2 00— & 2=HOZNZ i
L BEXAAOEIRoTEFEASTHY, FLTARTY MDY YT, bbb ATy Mk
ESOMRDEEEZ I RHMT LT, TN, BEIAHB IS HAOIZIR>TEA >4
o/ y20v h2IELTE LW, 20v hOZNZTNIE, TORICHE I N/ZFE D
AINEREHETD, ZOMAICHRIZ, B—2EHOTIZATY hO—4A5%2 X 5I28A
TWTH LW, A0y ha—&lk, 360° OFE1DOME 3 6 0° DFE 20OMEDET
RRTDHERMGE AT S, F£A0Y hO—ZEMiE, EFHAOHEORE D IZHEET 5 2
EDHRETH D, Ay hO—&xd, 20w Mo TCTREXNTE Y, Zhuk, A
TR DOO—ZZERNIZHE X N 2EE A VB, A0y hO—Zc Xk OFAEL -
WHRICERTELDIZR->TWVWE, £A0y bO—XEMA, W2 ATy MAIZFRES
VT AT — R WMDY 5 10— & 28 % 15 1 A IESUERM 22 T TE LV, ERd L, 3
a—&EMNLIERLTE LWV,

(005 6]

HBHEMFETIE, 1 OMMEIZEEST S ATy M, 4200 — & ERFNIZINAEINT
B, TUTE2OMMEIZEETS 20y M, 4204000210 — X ZERANIZNE X 1
T, FE1OAT—AXHPB LI 2D AT —XKEOFENT L, FEEWIZIESED
BREELTOTE LW, UL UVEAEORRIZELNTIEE ST, EAFOMIZIET—
REAWMPMEL, Bl1OAT—ZXEBLOHE2DATF—ZAXHEE, —HAT—XDOET
HEOEDRE D IZHELTH D, ZOEMEIEIL, AT —FIZET 5 EEM 5 DA
DEEEFEL ., ZAUCE D AT =X LI N0 —& OB OP N KR E R I N b
(005 7]

WL OPDOEMERIZEINIE. 20y hOFE 1 OMESE IO ATy bOFE 2 ofidElE, 4
SHETHIAYATY F2EHEALTHE LWV, 4 SIZIREEINRN, ATy MMk
XA, AERRIE, 36 07 ATy MNAKIEFHRIYD O F R EEIX v, KR D G 1IZ &
HXN/~Z360° DAY MZIOVEIFHFENSE EISIZULTRING, THWDR, HlLX
NENRE, FRINAZSHEZHBKL., ik, FRINSA8-EOD D AT — A1
B 60— R & BEKMNIZ DT 5,

(005 8]

WL ONDEFILREIZ I NI, iEREEE2R4EU T, 1 oA0y bao—& e L O%
2020y b —ZEWMITEERZMUTE X<, ZHzk), 20y ha—&X ikt
WZBE T 55 1 OMMEDRES MO 1 D23, 25 2 OMEDOREE S 5 1 D2k I N5 565
X D54, AR AET I DI UTE v, FEREE L. B R 2 hET 5
ZEEHMELUT, FloAoy bOo—XEHMEIOHE 2020w bO— &R0 5k
HWE IOIRETH N TES,

(005 9]

W OPDEMBLEBIZEINE, Floroy ho—&#MbL0E 2020y bOo—&E
MO, —EOEERZ MR INTE XL, FAFEHINTHTE XL, EE
. B—&D236 0" MEMN, %1 OmSHMEEH 2 DS DRI TRETS LD
LTRINS,

(006 0]

HAHEMERERTIE., B1HILUOFE200—-XI1F, Bk, 340bb, O—250DFE1BLT
20O —AD42360° HEAIIHUTCSHEERTLINMTCHS, V)Y RAT— )
DEEZ Y ATF AL DI N BMEAIZ L) . 2 TO0—R&EA. 5% 42 Jhi

10

20

30

40

o0



@n JP 2023-179767 A 2023.12.19

VOBEZONEZE, §2bb, N6 SHZE LT SHid o Niz4eT— &%@O%Z
é:&ﬁﬁ%ﬁ@éozwﬁﬁuxo 075 AP LCEAITER RO AEEIC A Y
L 2RI, MEREREREIBLTC, Hloany ho—REMBs LT 20AT Y b0
— R UM SRR 2 FIINT A Z 22k O, [MIEZEEICE TS T —XDAEIZED 5T,
Wzi3mM50m (b0Hz) £FA413EM60M (60Hz) . Aw hO—X Ik IZEH
@?é%l@@%@@@@10&@%%%%3%%&5Kb\§6Kﬁ‘%2wlmvb
O — & EkF & B 550 2 DM DR DB 5 1 DIZHEER E AL, £k
SOF O DR %2 A X, TORE%R, 2% A0 b, b&@ FMES A DB LT
AT —RAANEBU THSEEPELB LDIZUTH S R EREIREL LD
295, 2L, H5pE ALY — bfﬁaﬁm~&é%¢§ﬁ\%®%Wﬁﬁ‘m~
ADAE— RIZE > T TR R & > THIET 5 Z E N HEIC R 5,

(006 1]

HOFEMBILE T, ko —& FAI3BLAFIE. SEROBLRME L 413757
TUME XN EHEOBLRMEMO, BIO /A3 757720 & EICEE I N
HARHMTEEIHMZTE IV, BLTPLITCAT—RIL, SBEEEORE X NAME» S
EXNTE IV, ZN6 2200MIE. FHTH->TE L, TUTEHERIR, #lz
ﬁ\Eﬁ%\%%%@%of%iwo%w%b$017 RliL, ALY Aoy h&difrL
THEEXNTE LV, HATIOBR I N2, EAEFHICERIINAZIC VT, A8y bO
HHUZENI, WYX ) HTERI NG, TD 2 DO, 74vxm/baa%
C HWIFLTYAYAOY FEVPHUTHEII A Z LI DRETLZ EI2L DA
MTTH LW,

(006 2]

ABHRIZHE > THEE U ZRRM LR LR EZ FMICSIRT S Z L1293 50, TNo DFEM
Blld, AN CHRLUTH S,

(S]]

(006 3]

X1, EHEMoPHkes LU0 a—GEERERYD 7 2#DIC U AR D — 2 Rk
DM DS X % HlR T S TH D, RBEROEFEMERIZENTLHEDOTHS, O
— A ARERIE, FIAEEO. S4mmDT == )bINERME L ——Hy U2
OMSRLTE XL, ZOflid, M4 02X NS LD IZUTHE EIZHEE XN
TEHEIVEDTHD, ZOBER, I 2a—8FEA)—T4 120538~y 7 M15%
INRd 5, O— &ﬁ%biﬁﬁﬁmi TV AXINTELL, TLUTA3 8OHFIZARINL K~
ZEUTHRREINTE LW, L AR AR 2 L IR 3 9 D D ITERILTE
L,

(006 4]

X 21%, €MD 3 9, I a—EEEREk BIXOBBOERE@ZEDIZULAZL—Y—hv
N2 0 S IERS N2 ARERN AT — 2 OWrE O X % FlR 3 K TH D, B
RO EMPRIZEHTEIEDTH D, FEHMIE, 2AKD) —RiEE2ELTVTE KL<
D Insik, BIARE LA, V- REKBIOLZ2ETIMBEINZNMTH-TH &
<, TUTHRS 2, V—REMEBIONZETBHHEINZSHTH>TH L0, RER
W REPETHHEFAL3 843, XFY Yy 7 M1 6B LI a—EEAV—T4 1212
RINTWS

(006 5]

X 31, Rl &35 X5 IAEDOMNNZERBOEkE & OO iR % Gl bhﬁ
%mam~&ﬁ%%@%ﬁ@%ﬁ!%%%?é%%!@%O\ﬁﬁﬁwﬁim/% mi
THEEDTHD, ZOMPBIZEY, &S OFET LA, FEEHE O O A1
@%ET%?%:&%ﬁ%K&%:&%%O‘%bf\%ﬁ\%uﬁﬁﬁéﬁﬁﬁﬁui
DU I NG &, ARG D D F BT —Z DR ESEATIZEEET S Z 8033 5,
(006 6]

X 41d, MERES Y — 82T Ta< 1 6 HDAEAZEHMEGEOIZL ZAERNLRY 1)y

10

20

30

40

o0



(22) JP 2023-179767 A 2023.12.19

RAF—hO—2ARKT7 0O DOWHIKZ HImT HHERTH Y . RBEROFFEMIZEIZEE
T5EDTHS, O—XT7T0, FHEINT L AINAZMEER2 0, 243 9, LT
RlFEA VY —he UT, Ra—@EAY—74 12317, XFHYy 7M1 b eH
THIRINT WS,

(006 7]

A ROFEMPREIZHEILL €, R XFEBEN S NV T 2 RrET L ENHRI N, Z
DHEL. FERBOMME 132 (mut |l i) MOHETEZO—Z %, [l 5 Rz
HRAHURETLHEM, MR, F/~3% (mutl i) BOEEIEV) Y RAF—hOo—4&
AV —NIBIMRA5Z 2500 THS, D—XFHIELTHEADT, FKEHENE
L[QEMIZHERINTOBREEILAT—ZEIIBR I NS M E S UORIIZ, TRV F—iH
I HHEMERIIFAELRVL, FBEHL #SYLRERETO—2 23X E$5 3 F
— 2 MHEEGTEHI TR,

(006 8]
O—&20DZO/FEE BXM»S, FIRIE FLOHA XELC0AD, FREDI L
U, BlzIE, 614V FTHBEN6 A VFITFBEEXnmwy, FlzIE 1 6o
TmEATEN] 6 IIEFREINBRVERBARZYE T Z 212X ) ERINSN, ZHiZ
BEE XN, BIZHBINBNE ~2 1i12ld, ZOFREL2HRT B, Moz
. REDZUTHY R 732y NI VYOEMEEDLTCE L, Y72y MUY IOA
M, 2AK0D) — REFICKIEEIETE L, b)) — Rk, iz arss< 70
nYywrtv& (PLC) 2340 a—A8HIXNATr—F 4 V7Y AT A
BUTE XL, 2k, HIRIE BB WWTMOSFET Y =54 VIV AT
LOMFRIZE D HE 1 OMPEN S 2 OfMEIZ, & U TH 2 OMPED S5 1 OMPEIZRR S
H5EDIZUTYIOBRD ZEVNHREIZAS, HIRIE, #TK23, 26~31&L0U33
~ 3 HIZREH I NS 4 — R DA TIE, EHMEAERINT, 1B EH~YD 4 DDMOD
AR FAT1IBEDHZYD SODMD 2R >TWAMN, UL 220F #2134 >ORHZIE
IRAE X 0,

(006 9]

6 0HzENBITAMO—ZDLETIE, #E 1 OMLIEE 1 oMMTHY), U THE
T 20D 1IFE2DOMETHS, BEESOMIIFE L OMETHY, TUTHEET 4 DM 1
W20 TCH D, JRBEHIHERT A 11X, V) v RAT— MNillddsEtr v 2V # 1
(CH1) IZ& Vg NTE LV, FBHIHEKTEM21E, V) v RAT— il
WF ¥y 2xNE2 (CH2) IZXVMEINTE LV, {EHZHKTHEM3 I, VY w RA
T — MBS T ¥ 2V HE 3 (CH3) X VI NTHE L\, SHHIHkT 54
F. VU RATF— Nl ERF vy 2V 4 (CH4) I2X VI NTHE L, &8
O 1 I NTE L, FUT, HlxiE2. 0843V, M2AEINTE &
<5 ZOHMBO, HlRIEX2. 084 IVME M3AEINTE L ; TOERBY, H#i
ZiE2. 0843V, AP INTE XL ; FLTC, flxE, 2. 0843V
%, W1 PEOEINTE LI, TEUTZOYA 22K ET S,

(007 0]

MR EEAS, 2B 1 DY A ZIIZEIT 55 1 OO D CEFRER. BLUHE 208 A 7V
BIFBE2O0MMEDOD CEFERZHAVTIEINTE LY, FE1BLE20DY 17V
3. 6 0HzBHROESTIE., 16. 66 7IVRMILIZ1IDOACHA 7 EESKTS
o HMYRI L ZOMOERE. HIRIES OH 2z 2220 T{F>TH LW, &K, &k
K[EEHMBIZOWT, HIRIE, 4. 16 7IVROREERMT, BlXIE 4. 1673V
. g3 N TH I, FERIERGHR D 2725 X5 IZHT L. Zhid, SMBBTER X N
DOHBIVIIENERER, I, BT THMOMKREMUIKST Z 212X O KEEFEY
WZHIEXE D LD LT, B EZHd, ZAUTERIC, AT EIBCCREE ) 12 % H
<E3IZUT, MDD NG %E — 2L, 2L THRIEEoMNT, XTI HE1IO
fBPEES X O 2 O CThH D, Lo T, B4e%16. 66 7IVRYAI7NVEIZ, il
MR 1 OMPED 55 2 ORPEIZEI ) Bb Y, 2, 4 DO0OIMIZEL BN 10— 4

10

20

30

40

o0



(23) JP 2023-179767 A 2023.12.19

M E NV EAAROYIEIA R UIZREE2 RIS LD I LTaI NS,

(007 1]

HBTX2 2B K03 2123 I N5 2 Ml D — 2 DA TR, EHEMEERI T, 1
BEDH 20 SOOI D 2RI R S>THNTE LWV, BT BT BREER G, s s
AT ADODREEIZERHINTOTE LWV, HIRIE, M1 SIS TIEE 1 oMmd:,
#2080 1IXHE20MMETHE, BT EM1 231Dy RATF— MNilld#F v 2V &
LICEDEINTE v, FRHCET M2 205 1) W R AT — Nl F ¥ 2V &7
TEDMEINTE LV, BN T A3 23 DUy R AT — NN F ¥ 2V #
ZE VMBI NTE L, SEHITT B4 A3 )y R AT — NillEgss R v 2V #
FOEINTE XV, BRI BM5 5 1) v R AT — MR T v 2L #
FOEINTE XV, BRI E06 53 1) v R AT — MR T v 2L #
FOEINTE XV, BRI T B 75 1) v R AT — MR T v 2L #
FOEINTE XV, SR T B8 2 1) W R AT — MR T v 2L #
XD EINTE LW,

(007 2]

Bl ZIE, BHEOM 1 I NTE L, ZUT, HlAEL. 0423, SEEOM
QMG INTE IV, BHEOM 2 it XNTE LL, ZUT, HlxiEl. 0423
1%, SREOM 3 DI NTH LV, SREOM 3 23 NTH LK, LT, HlxX
1. 04 23V BHOMADIFIEINTE LWV, ZHEOM4A DI NTE L <,
ZUT, HlRIET. 04 23V, MEDMEINTE L\, BEEOM 5 M X T
&<, TUT, #HlRIEL. 04 23 )R, M6 APEINTE v, AHEOM 6 A3k
XN TE XL, FTLULT, MlziEl. 042308, M7THEEINTE IV, SO
MR7Dhig I N TE L, FUT, HlaEl. 04 230, MSAHEIMNTE L
o BEEOM 8 DI NTH L, TUT, HIAIEL. 04 2 I VL ABEOM 1 235
MAXNTELL, TLULTIOHA 7ANKET S,

(007 3]

BRI, YA N EIIEBNT S, TADZR, 6 0H zERIZOWT, 4 MYA7
DEFETIE, WPEEZ16. 66 7TIVMHAZD 2[EGOFEDY, F LT 2 MEN T,
DX T 6. 66 7I VM A2 H-0 20D EFEDS,

(007 4]

WzIE, #BTE24, 258X0'38~4 02X NG PG T — X DEESTIE, 1
6 DT MITAEMINT, 1 BEH~D 4 DO MmO AR R >TWS, §RTO 1
6 DM E L, HIRIXS. 3335 IV, MEINANMTH>TE LS ; TU
TEDH, §TO1 6fEE, FlzIEX5128. 33353V, XN s SHTH
STHEELL, ZHE, ZEBEYTA IR 6. 66 7TINVHELEIDIIRINSG, %
BEZH T B0 A, P L CEEI X NG ildis s AT A0 ORBKIZER I NTWTE
LW, UZa2-oT, ## 1 OMpsmE 1k, FE1oMmETchoTE L 2, 3, B
S4B HE LIZ T A VOO0, B1OWETH->TEEL ; FLTEDE, T
NTH, B E 1, 2, 3, BLXT4HUTHE20MMEICEDEDLS, §4bb, £
O—&iE, 360° IZHLUTHELIOMMEE, 360° 2L TE2OMEE DM TRET
%, RBHETHMMEE, PIZIEMOSFETY =74 VIV ATAZEOHIHILUTE L,
ML CTWB DAY — RIE, FEUZBRBAEEIIEEGRL RV, BN, avda
— A INZT =T VIV ATAZEY, HlIZRIE B0HzZ, 60Hz, FAEHH
D% ZDMMDFTED B DOWTHIFEIL TH L\, EHOEEED A Y — RiL, il
FOBEEIZ X OFILUTE L,

(007 5]

BlZIE, FIAIE7, 500 r pmOEEEE CHSG 2T 5120k, ANOIEF % #H3
%, BHEOMERD G E 1IN TE X<, TUT, HAIX0. 53 VP, MERD
H2MMEINTE L ; FUT, 20, 5 I VML, MEOME 3DMEINTE
<5 ZUT, FIRIEXBHIZ0. 5 I VA, MEaMmE 408 NTE XL, £UT

AN BN T T

o1 Ul b Wi

10

20

30

40

o0



(24) JP 2023-179767 A 2023.12.19

L BIZEO0. 5 IR MM E L HOEINTE LS, FELTIZOYA 2N
. IRV ) B B FTREI NS, KRR A, HIRIE0. 1 I VR, g3
TH I, AL, 21OV A 7 VIZBENTE 1 oMmEOD CEFE, PLUOHE 2091
IIZEWNTE 2 0MMDOD CEItE HOTMEINTE LW, 1 HFEOY A ZIVITHIAT
2BDY A INIELEBACHA N EEHT S,

(007 6]

O —ZFEARS L 00— & BMRONGE L, BN RRRES S UTEET S 20I12iF, £
B UATNER SN, B OB T — 2 DSEEEE X A, O — & DO 5 OMRAIN fl F 72 13
SHOWT N, Thbb, N—NZF~IES—SeR5E5ICLTHEINEESIZIE.
AR DR ARSI R D KR AR B, M4 6 ~5 LIZDOWTMRIZEETEE 5.
M2 N—SHOEN-—NZ/AIES—SIZZE X% &, AIERIL. BREEZED4 0550
HWT4000HTANLS 1 00HIAANBERL -,

(007 7]

ZOFZAMEEFIET S Z 2 HRE UT, B )y RAF— MO —RE2ELTCH &
<. ZOREEL, BEMO—20OMFOMIZT 8 0° o BMMIT — & DA BN &0 X
NT, 200528 NEHaOE UTHEL, ZN5DAEHMASDLE., 2 DDOHT-0
B E X N2 R o —&E — R EES L D s DL ThIN5d, Mo
a4V (a) BLONMO AL (b) %47 5N O A S VTS 5E,
(a) &, BIZIHHTAMEX NAZNBTH->TH L, FLUT (b) &, BEEC
N A NZNBTH->TH L, (a) FIMilo—x2 20w bNIZERIX N, (
b) MR —& 20w PPICEEIX N T WS, [FFHZ, MIlac)l (c¢) BLOWMIa
1) (d) 2HTSHMBOMABADEIEINTE XL, Z05E, () I3EEHE
HTBEINAENBTH->TE L, ZTUT (d) IRBE T 9 5 i X 4072 N
THoTHL, EOBENE— eI, I 2 —SEMRRFREEIZLDWAAD
B2hSOpHEHzc kY, EFXnsdRCco—&MofEm L cofziEe, 000 H A
DENWEHRE, MOSFETY =74 VIV AT AN LT — REEOIES X OED
WORFBIZIVETOLNS, £360° OLBHMARTITTEHZIEE, 000HY
AD SRR & DT L N RRIZAR S,

(007 8]

kR, FIZERUAZPLCIZEYDCHEBERZAETETAZLICXDHIMLTE &
W, DC#&EIZ, MOSFET Y =54 VIV ATFAZFHLUTD CMtE2XHITELY
AZ—=PLCIZEIHFILTEEL., ZOVATFLIZ, HlZIZ6 0H zEBROBEESTIES
. 33353UMITE, ZUT, HIZIE50H 2BHROEBETIEL 0 I VRIT & Iz %
R/XED,

(007 9]

ABRDOV VY RAF— MO —&DFGFHI LD, FBEHO—F %2, FBEBRAT—FD
HOWEEMPEEZITRFICBOVTEEI TS Z A fEICRS, ZOREHZEY, B
— Rt % ., BHHIREE BB ETEEHSPE ALY — RTCHIEX TS Z & A A FEIZ
B5, IR, O—FDOAE— R CRALMERIEIC L OFHTHZ N TI 5,
(0080]

SR UAZEEY, O—XOEFFE, BXMNS, FLOVYA ABEXO04D, e
DIUHEL, FIZIE, 64 VFTHEHN6 A FICEFBEEINLN, flxiX, 1 6{Ho
e B M2 AT 521 6 IIXEEXINAVEEAEREZYIN TS LItk ) ERINDS,
WA INAX 5 ~2 L IZZOFEHETZHIRTH08, 205G, MR MmiE. FrEOT
UTCTHEY AR 272y NI A YOEBIPERIINTHTE LW,

(0081]

X 53, B2 ATHRRNRY )Y RATF—= O =27 0DHEK &, A9 5 i
REXES, 46, 6 0HzY A IOV AH 1 ZBLTE 1 6HDEHMIZDNT
R X 72 e MR NE e D 1 RlEE & % R 3 2B TH D . ABIRDFEEMIERRIZ S
TEEDTHSB, YUY RATF— O—& 7 0lF, SHEBEEAKR2 05 X ORI ML 3

10

20

30

40



(25) JP 2023-179767 A 2023.12.19

8 HmOIZLTWB, Kbk, 4 00WM%EHT 5 IREBOO—&, B X UEmEIZEE
MY B EHMORIAF —LADKRTH S, EHMH3 9iF, 1~16HFS5NITFINTH
b, 4ODO—XMEgMRIE, NgE 1l (N—ALERINZED) . SHE 1 (S—ALE
WmIxntm) . N#2 (N—BEEHIXNAZED) . $LOSHE 2 (S—BEER
INZE0) 2EHED, FHRAT —ZMIL, EHAPIZE S vz 4 D ORI 377 22 H A
ShEED, NWEEY — MEKE L O L, BL TS — REEMB KON, BT
D IRt X 5,

(008 2]

5ROV AR 1 Tldk, B 1 O/HE (Z8HML ~4) 1358 1 OMPEIZES ., T
UTCHE 2 OREMTE (25 ~8) 135 2 OMMEIZiEgE I T Wb, B3 DRE (Z2HM 9
~12) 1351 OMMEICEREI N, TUTELORMBEE (01 3~16) 135 2 O
MPIZME I N TS, g2Hfil, 5, 9. BLT1 31k, VU Y RATF— bk 7
YA HE1L (CH1) 8XUF vy NHE2 (CH2) IZLOEINT VWS, ZEHM 2,
6., 10, BXU14E, VY RATF— MNillgEBHENF vy 2V #3 (CH3) BLUF
Y4 (CH4) IZXOEInT W5, B3, 7, 11, BLT15E, YV
w R 2T — NI vy 2V HE S5 (CHS5) BXU'#6 (CHGE) 2k VI T
Wb, Zl4, 8, 12, BXOU1 6, VY RAT— NillEBERF ¥ 2 VHT (
CH7) BXUFv A NVHES8 (CHS8) IZXIiligEXINT V5, KON TIE, 22 H
R4 L. R IR 2 < JEREIE X T WS, FlziE, F1 o8 (Ml ~4) Tl %
HURR 1 A 1 OMPEIZE S, £ UTC, #lRIE2. 084 I VMM, EHM225E 1 0
R e A BIRIE 2. 084 I )M, EHIM 3 AZE 1 oI iifex v ; 2 U T
CBIZE2. 084 VMM R4 D 1 OMPEICEIEI TS, 2 TOMAMN 1 D
ORI EIR R X N2, MRy O B2 5Nn5, FlziE, 4238 1 ofkEiz2. 0
8 4 I VMM, FEX s, =M L IZET, SRS 2 oMM igs ., €L T2
DY A ZIVBRET S, #E5THUE, BIEE L OXEY A 7 IVIZENTE L OMMEDD CIZ
KO, FUTE2OEYA 2 IVIIENTIE 20MEOD ClzXk ) ilfEXNnd, 1l P&
OHE2DET A 70VE, 6 OHzBRDLEAETIE, 16. 66 7IVRHILIZ1IDDAC
YA 7N ERRST 5, MYIRHEAEE, 6 0H z MANOFEWEEIZOWTHT>TE LU,
(008 3]

6 0 H z EIKDLE T, &M, HlZIXKEHMIZONWT4. 167 3 VRMEFRFHET
CBIZE4A. 16 7 UM, EEI NS, EIEIIERETR O IZEF U, 2, KR
WIERINDODOHBIWIIENEERFEE, TOME, WEEZRGERD 285 X5 IZaiEX
THEHIZLT, O—FDOREIEAFIZHTZ 2 I2A 508, Zud, 73 206 D
WEMUKRTHERTHSD, M5DGEEORRIE. 4 DOMEINDAR TS B M 2O JE
ORIV IZH 2/ XS IEBTE 2 THh5B, Mild. RETEHE 1 OMMEL L OE
2D THPNTWS, 16, 66 7TIVHIEDREERYA 7ML, ZEYA7IVT
1 80" [MiEd 5% 1 OMMES XO% 2 DMt x &8, 2200 27)0E 3607 D
Ml % &ds, 4 DOWHMEIZER 50, O — & H OYERaEEZ Ui mlliz Uil 5.
(00 84)]

X 613, WM& EATA5KRNEVD) Y RAF— O —2 7 0DMHME, 48 6 01H
2V A NDINIVAE 2 %L T4ae 1 6 fDEEMIZ DV THIR X A7 il e O 1
% & ZHIRTHBEXTH YD, KEROEEMPEEIZEHTE2EDTHS, T—XT70
W, SRR 2 0 B X ORFF AR L3 8 2 BEOIZL TV, X611, [T 5 iz F
X B EHMONEY 1 7 NV OFIEREBOKIZE TS 4 MO —X DR TH S, 22HIM
39k, 1~16&H/EEAMATINTNSE, fHAIEEMD 1 6 A7y THEED ZD/NIV AL 2
T, 3a—@B) V741 BLOYY I NI bEELZBEDIZLTHD, 4 DOOMEMHHE
ARXNTNT : NFRE 123N — A L EERI N (M2 ~5) | SHLE 1S — A &R
A4 (EBHM6 ~9) | N 220N - BRI (M1 0~13) ., ZLTSH
H2WS —BEE#RINTVE (EHM14~16, BXO1) . X5 &Rz, X612
BT8R0 —ZME £ /2, EREKR HIZIEY T2y NS Y EERINZ4EH

10

20

30

40

o0



(26) JP 2023-179767 A 2023.12.19

D OB X N2 g2 B M B S, U LUENS, I o6 OMEEE, 51z
PIFBENOLDMEESHELUT, M1 DO0ZTEHRIDIZAEE LU TH D, HlZIX,
o1 OSSR, O—ZR2 ~5 % &A, H 2 OBBEHI SR, O— X6 ~9 %5
. 3 ORI S, O— &1 0~13%&8k, ZUTHE4ORMETISN, O—
Al 4~16, BLT1 250, TN6DORODS>H, N—AB XN - B (340
H, O—AM2~58LC10~13) 23504y, N&ERT T2y hTA ¥
D—REK—-LE2ZBUTHMEINTEY, TUTCS—ABLTS B (0—4#£6 ~
9. PLVU14~16, LU'1) 2350 —&d», SHERY T2V NI YD —
REEM—NZ@EUTHgEINCHY, 2Z2¢, K(+) . L (=) . M (=) . BXUN
(+) THDB, INOLORIMEY — RigE, X5 EBELU TR I NAE O L FERIZ, EHK
FEX NB A, ES DL, RN —&ZR 1 D2 T TN TNBEIETH5S,
([0085]

X 713, WA EATARRNLY )Y RAF— O —2 7 00DMHME, 48 6 01H
2 ANV ATE 3 EMUTE 1 6 ffDZEHMIZ DWW THIA X 7 Mz o 1
% & ZHIRTHBEXTH YD, KEROEEMPEEIZEHTE2EDTHS, T—XT70
. REREAR 2 O B L OIREF RV ML 3 8 2 HBMhIZ LT Wb, XTI, [Alizd 5 % 7
X B EBMORMET A 7V OEFIIREBOKIZE TS 4O —XDOXRTH 5, 2H K
391k, 1~1621FBH5AIFINTVSE, ZHT4 DOMBEMD 1 6 A5 FEjiizo /N
NWAHE3ITHS, Ia—REVV7418L0V Y7 b1 5EFLZZDIZLTHS, R
. BRI NTOT  NE I BN-A BRI (EHM3~6) . SHi# 123S—AL
AX N (EHMT~10) . NiR# 2MAN—B X (EHMB1 1~14) . 2L
TSHi# 23S —BEfEHFINTHNS (EBHM15~16, BLU1~2) , HEKD—
RIGEEL., YT 2w NI A Y &KX NA 4 DOBKIMIT IS A7 22 HARE S W h & B
%, Nf&DBEET7A YY) — REUE, K—LELUTERBEIN, ZLUTSHBENHEESTAY
D—RiE, M—N&UTERHEXN, K (+) BLUOL (=) . M (=) . BXON (+
) TH5B, iliE) — REIIX 5D LB Y, EHREMES 1505, &S DIE, MR T—4
M2 ONFEITTNTCHBEZ e Th5,

(00 86]

X 81, Mi&iicE AT AKRNLV )Y RAF— O —2 7 0DMHME, 48 6 01H
2 A INOINIVATE A E MU TR 6 fDZEHMIZ DWW THIA X 7 Mz o 1
% & ZHIRTHBEXTH YD, KEROEEMPEEIZEHTE2EDTHS, T—XT70
. REREAR 2 O B L OIEF RV ML 3 8 2 HBMhIZ L T35, X8Ik, [Allizd 5 % 7
X B EBMORMET A 7V OEFIIREBOKIZE TS 4O —XDOXRTH 5, 2H K
3931 ~16IH/BSMNITIINTVS, ZHE. 360 DOEEEEET 4 DOE MDD
1 6 25y THEEEDSN A4 2K RELTWS, Ia—8E) 741850V vy 781
SEFLBOIZLTH D, 4 DDMMBIEFRI N TWNT « N 1 AN —A LI (
24 ~T7) . SHHIMNS—ALE#HIN (BHM8~11) , Nfiif 2»2”N-B&
WX (M1 2~15) . TUTCSHE 20S —BeE#HIxhTws (EHEM1 6
CBET1I~3) , REKO—AME, TRy NUA Y EERIXI N4 DODOBLK
WX N 2 HRER S S BB, Nf&ERIY 7 2w hUA4 Y1) — R, K—L&UTH
X, TUTSHERYZ 2y bTA YD) —RigE, M=N&LUTEREXN, K (+)
L (=), M (=), BLUN (+) TH5B, i) — REIX 5 & FIRRIZ, TEIR
XNDH, ESO, BHEHENO—AM3S O0Z T TN TSI ThD,

(008 7]

X 913, WM& EATAARNLY )Y RAF— O —2 7 00DMHME, 48 6 01H
2 A INOINIVAE L MU TR 6 ffDZEHMIZ DWW TR X 72 Mz o 1
% & ZHIRTHBEXTH YD, KEROEEMPEEIZEHTE2EDTHS, T—XT70
. REREAR 2 O B L OIEF RV ML 3 8 2 BMhIZ LT W5B, X9k, [Allizd 5 % 7
X B EBMORMET A 7V OEFIIREBOKIZE TS 4O —XDOXRTH 5, 2H K
39, 1~16&FBEMIFINTHSE, ZHE, 3607 OMiEE EGMEMBARD 1 6

10

20

30

40



@n JP 2023-179767 A 2023.12.19

ATy TEEED SNV AZE S Z R LTS, Ia—@E) 74180y 7 h15%
FEEDIZLUTH S, 4 DOBMBEIEIRXINTNT : Nfi# 1 AAN—A LRI (L
Mib~8) ., SHiZ12S—ALEEIN (EHEMI~12) | Ni# 22N —B &
XN (EHM13~16), ZLUTSH#E 21FS —BEE#HRINTHNS (EHM1~4)
. BlEE D — 2L, 77%/%74?%%@*%K40®%mm Z il X A7 e R
ﬁ Wb D, Nf&E~Y 732y bUA YD) —RiE, K-L&UTEHIN, TLTS
MR 72y FIAY ) —RiUE, M—N&UTHEHEXN, K (+) ., L (=) . M (
—)\Bi@N(+)@%%o%@U~F%HH5®&BO\mm%@KM%ﬁ\E5®
X, WPEEREN O —Z M4 O TN TSI THD,

(008 8]

X1 0 AE2E3T5R8B0LVYY RAT— O—X 7 0DMHEXE, 448, 60
HzYA 2NV AH 6 %2 BLTE 1 6 ffDEHGRIZ DWW THIR X 72 b gz >
e 2R T AKX TH Y, RKBEROHEEMEEBIZEHTI2EDTHD, O—& 7

Vi PR AR 2 O B S ORI RN L3 8 2 ZEDIZ L TWE, X1 01, [Mfizd 5 ik

2R XS ERMOEY A 7 VO IEIREBOXIZE T 5 4O —XDORXRTH D, 22
H3 913, 1 ~162FSAMAITINTHNSE, ZHud, 360° OREEES LT 2H A7)
D6 0H zBFEZE5T 4 DOMMGEMD 1 6 A5y TOREL L OMEEDINIVAH 6 %X
RUTWS, I2a—8RV V74 18L0Vy 7 M1 5 FAHBDLIZLTHD, 400D
FRASEER I N TWNT : Nfi# 1 2SN — A LRI (ZEHM6 ~9) | SHi# 1285 —A
RESEXN (M1 0~13) , NMi# 208N-—BEfEXh (Ml 4~16) .
ZUTSH# 2SS —BEEHFINTHS (EBHM2~5) , FpEKO—2ME, 7%
W NI A Y 2B AX N4 DODESMI G S v -5e ﬁm%ﬁ LS, N R~ 27
2V RTAYY) —RigE, K—L&UTEEIN, TLULTSHERY 2y hTA Y1) —
Rigld, M—N&LUTREIN, K (+) . L (=) . M (=), B&LUN (+) TH53
o FIEYD — RIS DEB Y, EREIBEX NS, ES DI, MR o — 423 >4
FITEnTnwsdleTthb,

[0089)

M1 11, MR e2A3T5REB08V )Y RAF— O—X 7 005HM &, 45, 60
HzYA N0V AHTE2BLTE 1 6 HOEHIZDOWTHIR X 72 b s gz >
e 2R T AKX TH Y, RKEROEEMEEBIZEHNTLI2EDTH S, AFKHD
O—A&7 0%, WmEEA2 OB XOMHEEERN ML 82@EDIZ LT WS, X1 1%, [1
i U T B i % F8 A4 X B 22 KR D EIR D il -1 7 )V O RO KIZ B 1T 5 4 ik
—ADOXFRTH5, ERM39E,. 1~16¢HEMNTFINTHNSE, K11z, 360°
DEIEE K284 27D 6 0H z &% 5T 4 DOMEBEMHD 1 6 257y TORKES X
WD) SIVAH T EPIRT D, Ia—BE) V74 1B8L0VYy 7 b1 5HFEATEDIC
LTHb, 4 D0[MIIERINTNT : N#E I BN —A LRI (EHMHRT~10)
L OSHEf 1S —AXREEXN (EHML 1~14) . NMi# 223N —B L (&
i1 5~16, BLXU1~2) ., TUTSH# 22S—BEEHRINTVS (LLHK3
~6) ., KT — &ML, 7&%/b?%?%%@*%k4awaﬁmuﬁﬁﬁm&%
mm%ﬁ Wb S, Nf&E 72y hUA YD) —RigE, K-—LEUTEREIN, £
UTSIRERHAT LY — REE, M—N&UTERXN, K (+) BLXUOL (—) .
M (=) . BLUON (+) TH5S, ZNHDiEY — REEIZXK 5 DL B0 NHKE X 1
LM, ES DX, RN — 26 O0Z I INTNEZETHD,

(0090)

M1 20, A2 TH5RE0LV )Y RAF— O—X 7 005HX &, 45, 60
HzYA 2NV0OVAH 8 %ML T4A 1 6 flldgE M DWW THIR X A7 R P E e >
e 2R T AKX TH Y, RKEROEEMEEBIZEHNTLI2EDTH S, AFKHD
O—&7 0%, WHEEA2 0B LOHE RV M3 S2EDLIZLTWS, K1 21, [
i U T B i % F8 A4 X B 22 KR D EIR D il -1 7 )V O RO KIZ B 1T 5 4 ik
—ADERTHS, ZHEM3 9T 1~16HBFMITFTINTNE, K122, 3607 D

10

20

30

40



(28) JP 2023-179767 A 2023.12.19

AlEB X2 A4 270006 0H zERE2 504 DOMBIBMD 1 6 A7y TOREL IO
[HED /SO AH 82 HIRT D, Ia—BBV V741 BLTY Y7 N1 52EBBLIZLTH
%o ADDWMIFEFRINTHOT : N#H I AN—A LRI (EHEMS~11) . SH
H1IMS —ALREFIN (BHM1 2~15) . Nfi#22N—B&EIHRX N (221
6. BLD1~3) ., ZUTSH# 2SS —BEE#HRINT NS (EHMA~T7) . &%
K[QO—ZEEL, 732 MU A Y 2EM I N4 DOOBKIIZ X N7z 52 BRRER 5
MNHED, N&ER Y732y hTA¥ ) —Rigld, K-L&UTRHIN, ZUTSHE
g7 A Y1) — RiglE, M—N&UTREIN, K (+) . BLTL (=) . M (—)
. BEUN (+) THB, ithEg) — RIEX 8 DL B0, HREIE X 15 h5, EDS DI,
MMEREDR O — R T DO T TN TWBEIETH5B,

(009 1)

X1 3%, MAE2ETH5REBNLEVYY RAT— O—X 7 0DMHEXE, 448, 60
HzHYA 2NV0OVAH Q%ML T4A 1 6 fld5E BRI DWW THIR X A7 R P E e >
e 2R T AKX TH Y, RKBEROHEEMEEBIZEHTI2EDTHD, O—& 7
0%, UiiFEREAR 2 0 B X OMRFFRN L3 8 2BEOIZLTW5B, X1 3k, [iEd 5
W% P X 1 B L H MO NER O Y A 27 )V O#IEREDXIZ B 1T 5 4 i — & O R T
HbH, EHMH3 9, 1~1621HBFMIINTHS, 13z, 360° O LT
2 AN D6 0H z&EHRE &L 4 DOMBEGRD 1 6 A5 TOFES L CHIED /7L
A9 %HRTH, Ia—EV)V V74 1E8L0YYy 715 FA2FEDIZLTHD, 4
DOREMAME X N TWNT - Nflig 1 AN — A X (SR ~12) , Sl
NS —ALfEIXN (EHEMT 3~16) ., N 20/N—BEfE#xh (LHEm1 ~4
) . FUTSHH 23S —BEfEiSIN TS (ZEHM5 ~8) , &gk — ZMmpE,
T2y NI A Y 2EEXI N 4 DOOBKANIEX 252 KRB0 b %S, N
A7 2 hOAYY) =R, K-—L&EUTERHEIN, TLUTSHER~YZ 2y hUA
YU —RifE, M-N&UTHEEXN, K (+) . BUL (=) . M (=), BLON
(+) THDB, i) — RIS DB, JHRERES B H5, &S Dlk, WP O
— R ORI ITNTNBEZETHD,

(009 2)

X1 4% BEE2ETH5R8BHEVYY RAT— O—X 7 00MHEXE, 448, 60
HzH A 2NV AHE 1 0%@EUTE 1 6{H0D%2 HBIZ DV THR X 472 il e
DI E 2 HRTHEXTH Y, AHROFBEMPEEBIZERNTLEDTHD, 0—4
70k, mEREEA 2 OB X ORFERNV M3 82ZEDIZLTWS, X1 4%, [HiEdT 5
W% P X 1 B L H MO NER O Y A 27 )V O#IEREDXIZ B 1T 5 4 i — & O R T
Hb, EHMH3 9, 1~162LHBFMIINTHSE, X142, 360° O LT
2 AN D6 0H z&EHRE &L 4 DOMBEGRD 1 6 A5 TOFES L CHIED /7L
AH10%2H5RT5, 32— V74 1BLCYY 7M1 5EFALEDLIZLTHAS,
4 DDA XN TWT « Nfifg 1 AN —A XX (M1 0~13) . Sk
H1HMS—ALEHXN (EHM14~16, BXU'1) . Ni#ig 213N—BEfEGIN
(Z2if 1 ~5) . TUTSHHE 23S BEEHRINTHS (EHM6~9) , FEKD
— AL, YR NIV EENINE 4 & B YD OBKI X 477 22 R o 5
MHKS, NMERY 72y NTA Y1) — RENK - L& UTRBEIN, ZUTSHEMA
RIZYNTAYY—REEAM—-NE UTCEREIN, K (+), L (=) . M(—)., &
LTOUN (+) TH5, i) — NI b D& BV, JERE S b H3, &S Dlk, Pk
B O — A9 D2 TN TVWEIETHS,

(009 3]

X150 AE2ETH5RENLEVYY RAT— O—X 7 00MHEXE, 448, 60
HzH A 2NV AHE 1 128U T4e 1 6{H052 HHBIZ DWW THLR X 477 il e
DI E 2 HRTHEXTH Y, AHROFBEMPEEBIZERNTLEDTHD, 0—4
70k, WHEREEA 2 OB XAV M3 8 2THIZL TS, K1 5%, [MiEd 5
s % FE A4 X B 22 B D EIR Dtk 7 )V OFR IFREBOKIZHE 1T 5 4 10— X DXR

10

20

30

40

o0



(29) JP 2023-179767 A 2023.12.19

ThHb, 23 9%, 1~16EFSMIINTHS, 1512, 360° DlElEs &
VD24 27)0D6 0H zERZEL 4 DOMBEMRD 1 6 A5 TOFRES L OFEED /S
NAHE 11 20535, a—4E) 74180y 7M1 5E5FABEDIZLTHS
o ADDOMAMEREXNTWT « Nfif# 1 AAN—A X (Ehl1 1~14) . S
M 1S —ALEHIN (ERM15~168E01~2) . Nfi# 25N B & {5
XN (EHM3~6) . ZUTSHMHT 2SS —BEfE#HINTHNE (EHMT~10) .
BR O —ZEEHE, Y732y NS Y E2EBINZ4 B D OBKIEX W -s2
MBI S B, NS 72y A1) — REEXPK—-LE UTRBEIN, €U TSH
BRI 72y NIA YY) —REEAM-NE UCEBXN, K (+) . L (=) . M (—)
. BEIUN (+) THB, ithEg) — REIEX 5D LB 0, HREIE X 5 H5, ES DI,
MR O — 2 MR 1 O 72T TCnWB & THb,

(009 4)

161, MEiEc2sATH5REBM0EV )Y RATF— O—X 7 000HXE, 45, 60
HzH A IZN0NVAHE 1 228U T4e 1 6 {H0D52 HHBIIZ DV THIR X 477 il e
DI E 2 HRTHEXTH Y, AHROFBEMPEEBIZERNTLEDTHD, 0—4
7 00%, WEREEIK2 O B X ORIV ML3 82 BEDOIZLTWS, X1 61%, [MiEd 5
F % F5 28 X 1 5 2 RO IER O Y o 27 VO IRREOKIZ BT 5 4 fin— & DR T
Hb, EHMH3 9, 1~162LHBFMIINTHSE, X162, 360° Ok
2 AN D6 0H z&EHRE &L 4 DOMBEGRD 1 6 A5 TOFES L CHIED /7L
AH 1 2%W5RT5, 32—V V74 1BLCYY 7M1 5EFAEDLIZLTHAS,
4 DDORMARIRLX NTNT : Nflig 1 AN — A X (Ehfl 2~15) . Sk
H1IMS —ALBEFHFIN (M1 6, BXU1~3), NE#2MAN—B &fE#HIN (
A ~T7) . TUTSHME2ASBEEFHINTVS (EEME~1 1) , £EKD
— AL, T2y NI A Y &R N4 DODBKRNNTIE X A2 2 BRI 0 S %
%, Nf&ERIY 72y hUA YD — g, K—L&UTHRHEIN, FLTSH&ERY Y
2V R4V —RiE, M—N&UTRE XN, K (+), 8LTL (=), M (—)
. BEON (+) THD, 206D — REIEK b D& B Y, THRIME I B0, &
SO, BRI —4M 1 1H 77203 Tn5ZE8TH5S,

(0095)

M1 70, MEEe2ATH5RE02V )Y RAF— O—X 7 00%HX &, 45, 60
HzH A 72NV AHE 1 3%@EUTE 1 6{H0D%2 HHIZ DWW THIR X 477 il e
DI E 2 HRTHEXTH Y, AHROFBEMPEEBIZERNTLEDTHD, 0—4
7 00d, WEREEIKR2 OB X ORIV ML3 82 BEHOIZLTWS, X1 7%, T 5
F % F5 28 X 1 5 2 RO IER O Y o 27 VO IRREOKIZ BT 5 4 fin— & DR T
Hb, EHMH3 9, 1~162LHBFMITIINTHS, 19z, 360° O LT
2 AN D6 0H z&EHRE &L 4 DOMBEGRD 1 6 A5 TOFES L CHIED /7L
AH13%2HRTS, 32—V V74 1BLCYY 7M1 5EFEALEDLIZLTHAS,
4 DDA XN TNT : N# 1 BN —A X (il 3~16) . SHif
1 NS —ACEEIN (M1 ~4) | Ni# 2203N-B eI (LEHM5 ~8)
L TULTSHE 228S —BEEERINTWS (EHRMHI~1 2) , &&T— XML,
YT R NI A Y E2EBIX N4 DODBLKMINES 22 BRI A SRS, NGRS
<72y b4 Y1) —Rfd, K—LEUTEREIN, TLUTCSHERT T 2y hTA
YU—RiE, M—N&UTEREXIN, K (+), BLTL (=) . M (—) ., 8LUN
(+) TH3B, ZNHDEY — REUIK S D& B Y | ERMEX VA A, &S DIk,
MR O — A1 22T Wbl THbH,

(009 6]

M1 8%, MiBiRs2ATH5RENEV )Y RATF— O—X T 00%HX &, 45, 60
HzH A IZNVONVATE 1 4%58UTC4e 1 6{H0D52HHMIZ DWW THLR X 477 il e
DL 2 HRT I TH Y, AROHEEMERBIZERTSEDTH S, AFEMH
DO—&70&, didfEREEK2 0 B X CBRERIL M3 82FZDIZLTWS, X1 8,

10

20

30

40



(30) JP 2023-179767 A 2023.12.19

[A4i5 U T B [ 2 8 48 X 4 % g2 KRB D EYR D il Y1 27 VL OF IREED KNI H 1) % 4 15
O—XDOXRTHBD, ZEHEM3 91T 1~16EFEMTFTINTHNS, K181z, 360°
DEIEE K284 27D 6 0H z &% 5T 4 DOMEBEMHD 1 6 257y TORKES X
OHEEDISNVAHE T A 2PRT S, Ia—aR) 74 18&0YyYy 7M1 b8 FAED
WZUTHbB, 4 DODWMSEHEIXNTHNT : NH 1 2AN—ALE#EIN (2] 4~ 1
6. BLU1) . S 1S —ALFERIN (522 —-5) . N 20/N—B &
XN (EHME6~9) ., TUTSH#A2MS —BE&iE#HINTNS (M1 0~13
) o BERO—AMEL, YT 32y NUA Y EEEX NS 4 DODOBLRMNZMES -2
M55, N&EIY 7 32y hUA Y1) —RigE, K-L&EUTEHRIN, ZFU
TSHERIY 72 N T7A Y1) —Rigld, M—N& LUTEBXN, K (+) . L (—) .
M (=) . BLUON (+) TH5S, ZNHDiEY — REEIZXK 5 DL B0 NHKE X 1
BH, EHODIE, BRI -2 1 SESZ T ITNTHE I ETH5S,

(009 7]

M1 9%, MEEe2ATH5REMLEV )Y RAF— O—X 7 005HM &, 45, 60
HzH A 2NNV AHE 1 5%2@EUT4e 1 6{H0D%52 BT DWW THR X 472 il e
DI E 2 HRTHEXTH Y, AHROFBEMPEEBIZERNTLEDTHD, 0—4
7 00d, WEREEIK2 O B L ORIV ML3 82 BEHOIZLTWS, X1 9%, T 5
s % FE A4 X B 22 B D EIR Dtk 7 )V OFR IFREBOKIZHE 1T 5 4 10— X DXR
ThHb, 23 9%, 1~16EFSMIINTHS, 1912, 360° DlElEy &
VD24 27)0D6 0H zERZEL 4 DOMBEMRD 1 6 A5 TOFRES L OFEED /S
NAH 1520535, a—4E) 74180y 7M1 55FAZEDIZLTHS
o ADDOMMAMEHXNTWT « N 1 BAN—A L FEHIN (EEM15~168LT
1~2), SHZIMNS —ALEFHIN (EHM3~6) ., Ni#E 2508N—-B&EH#HIN
(EHM7T~10) , ZUTSHI 2SS —BEE#HINTNS (LB 1~14) ,
BR O —ZEEHE, Y732y NS Y E2EBINZ4 B D OBKIEX W -s2
M55, N&EIY 7 32y hUA Y1) —RigE, K-L&EUTEHRIN, ZFU
TSHEER~Y 272y NI4T D) —RigIE, M—N&UTEHXRN, K (+) BXOL (-
). M (=) BXUN (+) THD, INHORMED — REEIX 5D E B Y, ERE X
NABH, ED DI, WBERELO -1 4 #0771 TNTHhEZEThS,

(009 8]

X2 0%, MiBiRs2ATH5REMEV )Y RATF— O—X 7 00NHX &, 45, 60
HzH A 72NNV AHE 1 6 %@L T4a 1 6{H0D%2 HIZ DWW THIR X 472 il e
DL 2 HRT I TH Y, AROHEEMERBIZERTSEDTH S, AFEMH
DOO—& 7 0%, WHERFEEAR2 0 B X ORI M3 82 FmbIZLTWS, X2 01,
[A4i5 U T B [ 2 8 48 X 4 % g2 KRB D EYR D il Y1 27 VL OF IREED KNI H 1) % 4 15
O—XDOXRETH5, EHM3 9T 1 ~1 62K EMNTINTVS, X202, 360°
DEIEE K284 27D 6 0H z &% 5T 4 DOMEBEMHD 1 6 257y TORKES X
OHHEDSNVAZE 1 6 20T 5, S a—@EYV V74 18L0Yy 7M1 68 FAHED
WZUTHD, 4ADODWMIEHRINTHT : NE I 2AN—-A XN (M1 6, B
L1 ~3), SHi# 1S —ALEHRIN (EHM4~87) . N 2H5N—-B &
XN (EHMS~11) . ZLUTSHE 2M,NS —BEE#HRINTHS (EHE] 2~ 1
5) o BRI —AWELL, ¥ 72y NTA Y E2ERBINSZ 4 DOBLKMIEIE X 775
HIRBER A G DD, N&E Y 72w b A YD) — RiglE, K—L&E&UTEREIN, Z
UCSH&ERYZ 2y FTA4Y Y —RiE,. M—N&UTEEIN, K (+) . 8LUL
(=) . M (=), BLUN (+) TH5, ZN5DNE) — REIIKbDEH Y, JHK
X B A, ED DIE, BRSO -1 S AT T TSI ETHhS,
(009 9]

X2 1%, AE2E3T5R8BHEVYY RAT— O—X 7 00MHEXE, 448, 60
HzHY A 2NV00VAH 1 28U T4A 1 6 flogE BRI DWW THIR X A7 R P IE e
R E # AR AR TCHY . AR ROZT U TS ICHEOFEMRIVEEIZ ST S E

10

20

30

40

o0



3n JP 2023-179767 A 2023.12.19

DTH5,
(0100]
M2 2%, REMR 2B —27 12 LEITFONREREZXRTSMIEKTHY ., AH
ROEEEILRIZEHTEIEDTH S, 2RO —FDEETIE, EHMBISERINT
1 BES Y 8 I D 2 FELT &% BB BT D E S O& R O 1 Wk, il
%VXTA@b®E% NES2 7] Mé 1@mmﬁ(mxi N O mE 1 (
BIZIE, KblzH T4 ) &, 1 OMETHY, 2 O/MHE (FRIEX, S — M
BE) MRS E 1 (BRI, l5 Hé%ﬁ@S)ﬁ\%zwﬁﬁfﬁéo%ﬁuﬁ
9 AHME T 1 wa®:4wi g/ SN2 N T AR I NS Y Uy R AT — Nl
m%%vxwﬁl FORMEI NS, g/ S32IV T 4, XoT, MBEOFOEN a1 VI
CEMTLIZLVEMARSOEZBUTIHEINS, EHIEESE, PLC7T30h6a0Y
WNT 9RBUTEREINS, WYRPLC/HAT A =R 2 EHXEEEEE. HE/ 2L
72@6%%78%ﬁbeL§M% 2 D DIBHED ZNENORRER D H 11, g
INTAIZHITEV )Y RATF— b%m%%vxwﬁl IEVavIy NT T ERBEUTH
XN, SEEOMERSEHE 213, B/ SR2IV T 4128135V DY R AT — b EAx
%v%wﬁz IEDaAVIY NTTE2BUTEING, SBEOMERS N E 3%, JilhEg/S
N TAIHITHV )Y RAF— b%m%ﬁm%VEW#S IEVavIy NTTRBEL
THE X N5, SEEOMERD W 413, g2V 7T 412810350y R AT — bl
ﬁm%vxw#4 IEODaAVIY NTTE2BUTCEING, SBEOMERSNE 5%, i
BNV T 4IZBET5V )Y RATF— b%m%ﬁm%VEW#S kD aVvIYNTT%R
HU TSNS, SAEOMERD T 6 1%, i/ S2IV 74128105V )y RAF— M
m%ﬁW%V%w#G XD aVIY NTTE2EUTEINS, BTEOMERD T 71
g/ SN2V T 4128105V 1)y RATF— b%m%ﬁm%VEW#7 kVavIv T
7%ﬁbf%m*m5 BEEOMI M H 81, FiE/SENT 412B8B1F5V )y RATF—
NI F v 2V E 82k D a VY NT T % %bf}ﬁtﬁﬁﬁ/%% S MEEATARE PN OD Al
SR g X 6, BRI, SEEOMGH D # 12328 L IZE I, U T, #laE
1.042‘U@% BREOMES W H 2 DR X 4 ; %bf WMzIE1L. 0423
EEOMER DT 32X ; 2L T, HIRIEL. 04 23 )%, SBEOMERD
m#4@%m*m FUT, HlZIET. 04 23D KEEOMED N #SW%MXM
s FUT, BlAIEL, 04 2330/, SO ME 6 MgXh ; LT, flzE
1. 04 23V, {REEOMIOWNE T2, 20T, AL, 0423 V)8
%, SO MmE SHEI N ; T LT, HlzIX1. 04 2 3V, SEEOMED
1S, U U OMME:Chiiig X v, T LU TIDH A 7D, IOQWfi%I
DM, B L OE 2 DM TIEE 2@@@@29@“%3 A% FERXE5Z 22L& 0K
95, FEREUT, &2, 1 0METS. 3363V, TULTHE2DMEETS.
336 3IVMOM. ERTS, %\%&'J@fﬁ\ MZIE, 4. 1683V OREERETH A
X, 4. 1683V, iEIN5,
(0101)]
RIICERUZEH Y, MERaMmE, FrEoZ U C#Ebe~ 72y NI A Y OB TERA X
NTHWTE LY, Y72y bTA YAV, 2$®U~bﬁ~%ﬁ*ﬁf%&< b g
5DV — R P L CHIIX NAZEY AT ACHEMLUTE X<, 22X Y, iR
ZBWTCMOSFETH =54 VIV ATAOFHIZE D E 1 OfMEN S E 2 OfiE iz
ZTUTE2OMENSE 1 OMPEIIRFTEEDICUTHOEZSZ EAHRIZARS, @
ZIWE, IRIZH 2 SICElE I D 4 M0 — X DS T, EHEMIEERINT, lﬁii)f: ‘)
AODMD AR, F/-E 1D MDD 2HEZZRS>THEN, ULMrU2D2FAIE4DOD
BEIZIEBRE X 20,
(0102]
Hzg@\%%aﬁ@@%aa%u\ﬁ%ma4@m~a91émaﬁéw%mfﬁo\
ABROHEERMERBIZEHTEEDTHS, [ EITS 40— 2 &RZEHEME 1 1%,
I S 2V T 212 iéﬁMVXTAﬁwaOSFETE% ER I NS, BN AR

10

20

30

40

o0



(32) JP 2023-179767 A 2023.12.19

W, BEHE L (Ml ~4) ) BHE2 (Mib~8) . B#3 (M9~12) ., BLUHLE4 (
Mil3~16) 288, 4 D20WMEHZZ IV —THFIN5, MIZATOE B Y X
5 B 1OM1IIIEELomMETHY), TUTCEHLE 20 1LIEE20MMETHE, BEH 3
DML 1 OMYETH D, ZTUTHELE 4 DM 1 I 2 0MMETH D, ABEOM 1%,
SV T 2RI N2V Dy RAT— MNillgYy A7 a0 @F vy 281 (CHI
) AT VI NG, BBEOM 2 BN F v 2V H# 2 (CH2) IZX DI b
o BREOM 31X, N T ¥y 2V H# 3 (CH3) 2k Vi3, 2 U TN 4
WSS F ¥ 2V H 4 (CH4) 12X V) i3 b, 2z g 58 ik, &
M3 6HEMRS b2 MU TS AT A3 4ICHYIAENS, JilEEs AT A HOH
s SA, BRI 3ZMUTCPLC3 206 INS, PLC3 2ADMm%%HlH SR
N7 21080 THREXIES, ML, BRI THBLU3 82 BUTEINS, MDY —R
39, 40, 41, BXU4 213, EYIBREGRIZBWTEIR3 SIZHEiEINS, Z0DF
ST AF—AE, TRTOM]L ~1 6 IZDODWTHREBRLREDTH S, KBEO 1 2k
XN, TUT, FlziE2. 084 IVME SHEOM2 28I ; T LT, #lRIE2.
804 IVME, M3 ; TUT, HIRIX2. 084 I VML, M4 A3
s FUTC, BlxE2, 0843V, M1 MHYG, UHLrUE2O0MMETHEEI . U
TIZDY A ZNHIEKGENIMET B, MEERIE, B 1 OEY A 7 VITEWTIEE 1 oM
DDCEH, TUTE2OEYA ZINIIENTIEE 2 OfMEDD C& % W TCEgX
5, B1IBIOE20¥EY A 7ML, 6 0HzEHDOEETIE1 6. 66 7TIVIEIZ
1 DODODACBIYA I NERKT S, BYJRFHEN, MO, HlXIED 0H z%E
JIZDOWT, ZOHIFHIY AT AMIENTEREIND, 6 0H zEHIZOWTI, &Mk, #
L[EEHMOBITH LT, FIRIE 4. 167 3D, MziE4. 167300
M, FEI Ns, BRI, 20 & D ETORBRRMEMIZ X O KEEFE D & 85 XS IZHRAT
WABMOMER E & & IZRGHR D I 95, TP X, REHZWTIN L T4 DO0
2 AR A0 i > D RERR X N2 ) 0 — &, JefT 9 B 22 O UK RS AZ I U T
EEHEIDCES TS, ZRE, EBUCE O ERECCHRE T O I 2/ < XS @i o
BN E — I, ISP TNT, 5 1 OMMES X O 2 ol 2 R &KX
%o 4 DOEBEMIL, O — &M EARO YRR REE A U Al Uil %,
(0103]

X2 413, REMENBEHO—4 2%, TORMERKE & EHICHRTHEXTH Y,
ARBROEFEMILRBIZEHTE2EDTH S, §XTOH 1 6 HDOZEHMIIAIR S VTR
FEIZBEWT 4 DDEHME DD AR S, TRTOD1 6 HOMERD ML, HlxIEs.
333IVMM., B 1 OMME (NM) IZMEINTE XIS TLTEDE, §TD1 6
MHIZIE8. 3333 VMM, 252 oMMt (SH) I Tes L, TNhEN] 6.
66 7TIVROYAINERETIED, FREHIE T DMBED D, /S Rx L 3 41
VIUWR33EMUTEEEENTAPLC3 2000REKIZERINS, ZOEY A
FAE, aVIV N3 THEIU38%WUTCCHLI, CH2, CH3., BXU'CH4»H
DD CEJRERE HNTEEM I I 2T 5, FHE 1 (1 ~42A)V) OISR
%1 OMMECEEI NS, B2, 3, BXT40FNFTNOEBMIEE-, 1170
DO, &1 oM (NR) IZiEI s, T0%, TNENORE2, 3, BXIT40D%EH
B 1A, IRDY A ZIVIZAITE 2 0 (SHR) 28082 6Nne, §8bL, £0—4X
%, 360° IZHUTHE 1ML, ZDHED3 6 07 (2R LU THE 20 L DOl TRER
T5, XETHMMIE. FYy2NVCHLI, CH2, CH3, BLXUCH4 %248 MOSF
ET =54 v 725,51 (KREF) ICXVFIHxNG, FEl, a0 a—4
TN —F 4 VIV AT AL VIS, BOHz, 60Hz, FAEHOWDS
ZOMDFTEDFEPEETH>TE LV, WHORED AY — Rk, SRR S 1T 5 22H
MR D EAT DIz & D HEIS b, BHHE ORI #HlRIE6 0H zEhoLs
TlE, BH8. 33353IVMILIZD CHEEBMIEDOMM:2ERIELETATALIZE
DREE b, HIZIET7, 500 r pm THMROMEKEE %G9 51203, MROFIE%Z
WHT S, BB IT5M 12X, FUT, flziE0, 503V, 2 2

10

20

30

40

o0



(33) JP 2023-179767 A 2023.12.19

XN FLC, HlxIE0o, 503 VB M3 pMEXh; LT, flxiXo, 503
g, M4 DE XA ; 20T, WRIZ0. 50 I VMME M1 2HEOERIN, 2LUT
FHERRPE DT D B R H6NAEFTCIDY A 7 IVANET S, 6 0HzEBHE2HEIESL L
LRI AIVE L, BIAIES. 3335 IVME. B 1 oMEDD CEIFRERE VT,
ZUTZED#, HIRIE8. 3335 3IVMM, 262 DD D CEIRERR = AWV T X
N5, FmEE, PLCBEUMOSFETHEASODD CHREBRIZE D HIHAINS
. DCH#EIX, YAZ—PLC32IZ&VHlfIxN, ZOPLCAMOSFETS —5+«
VIVATAOMRHIZE Y D CEAOMMEERFIE, ZOVATAN, FlAIX, FEEHED
56 0H zBRPIOBESTIZS. 33353URI2IZ, TUT. HMAIEKEKIS 5
OHzBEBRHEHDEETIEL 0I VI 2z, DCEFERMGLEMMEZ2RFEIETS, X2
AZHRINEZEHO—ZDOEETIE,. K358 LU360EBY, AF—RKEikEHMli
XN, TNEDNTFNTERTLHI LIRS,

[0104)

2 5%, AR SHBEMO—& 2 & & & I2TOERKEE XrRd 2B THY . A
BRDEEMEEIZENTE2EDTHS, M250HMBO—XF, K240DED &R
ML X S A 05, @ E, BRBBMETH D, U > CTREflARsl#E %) K9
Z LRy,

(0105]

X2 613, &R EEHTHRERELRY )Y RATF—M4MO—49 1 OumEX, kU4
fiR, 6 OHzH A ZIND/)IOVALE1%2@EUTe 1 6 {FHDELMIZ DUV THIR X 377 il
PR DRI = R4 5 & & 12, WREEZRRTIMEXTH YD, REEIRDGEEEE
BIZEHTHIEDTH D, 4MOIERTHIMEI NS Z I8 55F 1 O%ERMm (1, 5, 9
BEUL3) N EE1LT7TINBLU1 72 SIZEIKRINTNS, EHEfETR
Fl (1) &, BN T ARG E2FR R U, T U THO EORENT ED 135 1 o, #]
ZIEN%ZRRU, T U TIHEMBNT IO OMULEE 2 oM, FlIZIEXSTHDB,

(0106]

X2 713, WBEGEZAETLHRENRY )Y RATF—MNBO—29 1 OMHIX D 5 OWK
B, BLUO, EBHIBITBE 1O 2 DO ERIZR K S S 72 iR O %2 filR 9
5EeHIT, WHGEXRTAMEXITHY), KHROEEMEEBIZAEHTLIEDTHS
o ZEHM2, 6, 10, BLU1408 M1, 5, 9, BXU'13m, #lxif2. 084
IVMMBIZEIREXNG, BEE1 71, 172, 173, BXO1 748 EN50MIZE
WORINTEY, TLTHEMLTWS, 22, 6, 10, 8XTC1 4050D0KX
1.5, 9, BXUL 3ONFETAMIZEY THX] v, U CHEREYD O
AT EEEX I NG, TRTOMMPNERIZFE I N T B35S, ZOHSOFEE, 4D
DB D 2E TS % hgi A3 Hif: U C Al d 5,

(0107])

X2 8%, MAEMEZATLHARENRY )Y RATF— MO —29 1 OHIX D 5 OWK
L. B, ERIZHKEKXNTHSEE 1 O 3 DOMIZE W TR % =3 s e R o
T EHIRTHMEXTH Y, KIEABROBEERMZEBIZEHTI2EDTH S, EHMR2
6. 10, BXU142 1, 5, 9, BX1 30D, MziX2. 0843V
BT I NS, BRG 1 71, 17 2 THRINZAEORE () X, TNo60ERYE
— DR FRT VY Y IIZELAZZEE2HRLTWS, Wil 5, 9, XU 3i12&kY
SIS N RIG 1 7T 1 X1 721, M2, 6, 10, BXU1 412X )3 s
RETSHH51 738X 74 2E0XE5, TOE, AIGIE, FFEFED iz
5d 5, Mk, 23, 7, 11, BLXTC1562, M2, 6, 10K 14D, #
ZE2. 084 IVPRIIIEINS, EH3, 7, 11, BT 526 D% H R
HIG1758LU1761% FTNOLRETHE, BEHEIO DO HAICHUKI NS,
(0108]

X2 913, MEMEZATLHRENRY )Y RATF—MNBO—29 1 OMHIX D 5 OWK
%, B O R O 2 R AKX TH D, AP ROEERILRIZEHTSE

10

20

30

40

o0



(34) JP 2023-179767 A 2023.12.19

DTHB, EDeEH), M2, 6, 10, LT 145 Ml, 5, 9, BXU1 3
D, FIZIE2., 084IVMBITHEIN; WEE1 718X 720, TS5 1
T3BLV 1 T4%2MUKL ; ZUTCTEBH2, 6, 10, BXT140508HMN, 1
5. 9., BXUV1 3DOFHETAHIMIZEDMURIIRMNI NS, TOFEE, &I, Kt
WO OFMICEEET S, M3, 7. 11, L0150, MAEM2, 6, 10, B
ST 40D 2. 084 I VMBI ; i, 3, 7, 11, 8XU'15
NODOEEMEEIEG 1 758X 761, TNONRAT B LHEEIYD O S AN UK
INb, 4, 8, 12, BLU16k, #HxE M3, 7, 11, BXT15D2
. 084 IMRITIMEI N ; T UTENWD X, M4, 8, 12, BXU'1 6 06D%EH
MR 1 7 7H LT 7 81k, KatE O D ARIZHURI NG, ZOHR% DJERE DT Ikt
X, FNCE ) 400 B EEAR L, bk, FlzX, 1800 r pmTHEEL
LTFLTENDZ, 60HzEBNERAEXES, WEE1 71, 172TOFRFE2ETE
I (L) & REPEEL TS ZE2RRT S,
(0109)
3 0lF, fMiBiRs2AT5EBNEV )Y RATF—R4MI—4 9 1 O S OFK
5. BLO. EER D & KR O 12T X T B g ENE R D 0 % 53 4 HERE
XThY, ﬁ%r@ﬁ%m%% IEHTEHREDTHS, EHM 1, 5, BLT9, B
1 3%, EHMEIREOETIZE T2 23X TW5, TORE, WREG1 7 1135
i, SHREZIFE20MMETHY, TUTHHRS 1 7 21 3NBE 238 1 ot Tthsd
o 2L, 400K BTHMA, HZIE1800r pmTHEET S &KL, TULT
6 0HzEhZ2HEIES,
(0110)
M3 113, MiBiEe2ET5EB08V )Y RATF—RM4MIE—4 9 1 O S OFK
%‘waﬁﬁmﬁm%ﬁi% It O 2R B & & IZHR T SIS TH
O, REROZBEMPEIZEHTIEDTHD, W17 1IFE 1 OWETHY L
THY, %bf@%%l?Zi 2OMMETHIIBEL TS, 1718172050
CBlRE4. 16 7T IVRM. BHMEINTE XV, BHEEG 1 7 313 1 oftch), F
UTHlzE, 4. 167 IVRORIMEDBIZE—IMEE B85, Wk 1 7 41358 2 O
%T%O\%bfﬂiﬁ\4.167iU@®%@@%KE~7%@&E%O@%%17
FH1omETHY, ZUTHRIE. 2. 084 I VM. iy 1 2 NVIZAS, Bk
%176i 20MiMETHY, TUTHRIE. 2. 084 IV, By 1 2 IVIZ A%
o TOREWR, WRLG1T7TTBEXC 1781k 20D (secondt) MPETHY, £U
T A 70720, FMERAIZ A%, X3 1iE, f5l LT 2B g A D o [RlHE %
MRLUTWS, ZOMBEOFHRIT, 2HEMBAEE Y L85 XS ICEFE DT XNS &,
FH1E1 O O JF NI RER % R0 X S 5 BT 5 Rk A X ) FRAET S,
[0111)
X3 213, REMER 2MHAERKE 02X RTHAMMIEHTH Y, ABEROFFEMIZIEIZEE
THEDTHS, 2MFEEMKS 0L, AT —XGa4)6 185062, V)Y RATFT
—h2MO—&7 12695 AT7—X%e&50, VIV RAT—DM2MO—&7 1I3EN
BIZHY, TUTCAT—RGIA ML, BIRKS 8B LU'5 92U CEKAMIZERI N
TW5,
(011 2)
X3 31k, REMRAMAEEI 0 2K RT AKX TH Y, AP RDOFEFEMILRRIZEE
THEEDTHS, FEBEHKIL, AT—XEaJ14)0165, 66, 67, BXU62, XUV
Dy RAF—h4MO—X9 12435 A57—42%260, AF—X3114)65, 66,
67, BXU6 21 BRAMIBHEZEI)—-RHEUAIY6 3B XU6 412 RINT
W5,
(011 3)
X3 41%, 3HATF—ZNITALEL TWAAERK R 4 MEER 6 9 2 6Rd 2K TH
D, 3HHEBMEXRLU, RERDOEEMLRIZCEHTIEDTHSD, FHT7 0 RIZEREL

10

20

30

40

o0



(35) JP 2023-179767 A 2023.12.19

TWBEYV Y RAF— =X 9 1BLUEIAIN6 8% 5635 3FHFAEERKG 925, Hi
RINTVS
[0114)]
X3 5% [EY| $iREE35 3MHEMEETIREENRAT—X 2 HIRT SN T
HY . REROBEMEEBIZEHTEIEDOTH5S, SMtHIE. 2 O00&EAE 2508
WG 5 Z N TE, IThoolEgld, BRI NT, FIRIE 48 0FN0 N (&
Y) ERLUTE L, AL DIZ. 2 O0058EKIE. WHlcEGEI T, RY
1 EFRU, BIRIE24 0N b EAERLTE LW, BEFELLH, UMrUEHIHIIEE
QT%O ZTOHHIE, TURTEEEZ 200D TELTEINOTHSD, BHH
— Rig S 2@ U HED Y | FERRA DAL IZ BT, MAHLV 7D~ VA 8
i KGR O D, F2ENM (N) GEICERXINAZIANVET 1 -A2EL, AN
eV Lizhy, BhlEsV4izh 5, ﬁﬁv~bﬁ92i OANVEET 4 —A%REREL
THEY, :4wﬁiﬁJEO®ikiSW(S)ﬁm EEX, IV 1IICANZFLTC
NA T HEETS, D —REE8 61, IANBETT —ALEELTEY ., a1V
R EEEFRI Y O (N) 12&RX, IV TIZANZTLTIINV LI 0z ht2a3 5, o
JV—REEIBIE, TS 0 —ALEHRLTEY ., I IVEHERERD D fHF (S)
BRI, SIVTIZANZUTINLI 0 h%xAETS, 1) — 9 01k, Fofth
D2ODRMEDRRD TY | Ak 6 2 TEEET 5, umvawvﬁSSﬁ I VR
73—B%2&BATEY, I NVEIEXKREEREYD OFFE (N) (&R N, YV 2IZANT
LTI bIizHheET5, Y — R 31, :4»%76—B&%ﬁb150\3
AIVEEHEREEHEID O S (S) 1Z&EX N, RV 2IZANZF LTSI I2ET 5,
W) —REE8 8k, I NMMET 9 —BIZER L TH Y, a4 VEHIKREEHE D D ST (
N) (Z&REXN, YIVSIZANZFLTINIL LI hE2ET 5, ﬁﬁU~bﬁ96i a
AINEES 2 —BIZELTH Y, I NEIEE D 0 fH (S) 12&RXH, I 8IZ
ABZUTRNV] LI hEETS, HHD—REE9 11, 62erJ#ﬁ&%ﬁbf
Wb, MFHTNC, L8 TIE, aANVEET S —CITELTH Y., a1 IVEHIREEF
DOJ (N) 2&mEX, YIUSICANTFLTCING6ILHEETS, 1D — RO
T, IA4NEET S —CeEERmLTHEY ., T INVEHIREERY O fE (S) (2&REX 4,
INSIZANZFLTCIIING6IZH I 2ET 5, ﬁﬁu~bﬁ89i a1 VEES 1 —Clohs
UTHEY, a0 NVEHEREEEHRD O fFE (N) | @%m TIQIZAHNZTLTYIN]
2% E95, WD — R 71 :4»%72— WZERLTEY., 21 IVERH
REEtmE D) O J5m (S) I&EIX N, YV ANFLTCIIN]L 21 heETS, HY
—REE8 4., TY ) 586 20083V T 2EHRT 5,

(0115]
U~m&bhk%O 0—ZRERS L 00— X EBRROMIE R, PREN R Bl & LT
EIELITE, ZHLUARTER LBV, HERBOMED — 4 2RI, B —X Ol

ﬁ@@ﬁN@it@S@@v?%@\ﬁab%\N—Nikﬁs—sa@5¢5ubfﬁ

X N5 A2, NEROMIIAN R O K0 % % d 5,

(0116)

X361k &Y WK TO3HEMOREBN R RIN- % MR B TH Y
ﬁ%r@ﬁ%m%% IEHMTHIEDTHD, M3 6%22HTHL, umva V78
SIFaAINEET 1 —AZEREINTEY ., I0VEBHIKEEIE Y o f (N) ([2&R[X N

LRIV VIZARZELUTYINVA I EET S, AU —RE9 21%, a4 NVIET4—-Ak

B UCH Y, a0 NVEHIIRERI D o F (S) 2&RX N, IV 1LICANZLTY V4

uﬁﬁ%ﬁﬁéo_mb®29@:4wﬁ®ﬁbU~bﬁ861 aANEET 7T — AILE:

FeUTHEY, A NMEEKEREERD O AE (N) (2&BXN, IV TIZABZTLTI V]
W EAET S, 1) — REE9 B, :4»%80 AL TEY, I VB

BEFE D 0K (S) [2&REXN. INVTICANZFLUTINVL 024635, B

— RER9 01, TOMD 2 ODMME TY ] #ikE6 2 2k T 5,

(0117)

10

20

30

40

o0



(36) JP 2023-179767 A 2023.12.19

MAMIVB, L2785, IA4NBET 3 —BEEHELTEY ., I IVEHIKEEEE YD D f
[ (N) IZ&RIXN, YV 2IZANZTLUTCINBIZHNEET S, ﬁﬁU~Fﬁ93
TIANEET 6 —BIZERLTEY ., I VEHIRHE D OFA (S) 12&MX N, 7»2
WANZUTRIIBIZHE N EAETS, ) — R 8 8id, :4»%79—B&%ﬁbf
BY. IAIVEHEREEFRIY o (N) 12&RX, YIV8IZANZLTIIL LIZH
HeFT5, HHV—RHI6CIE, I/ NS 2 —BIZHEALTE Y, I IVHEIZRG
[ O (S) I2&EIX N, YIS IZALFLTCYNIL LI hEET S, ) —R
RO ik, TY ) &5fR6 200k d 5, A~ IVC, L8 Tk, A NEET b —
CrEHRUTEY, a0 NIRRT O A (N) (2&RX N, YIV3IZAHNZELT
INV6ICH N EAETS, MY —REE9 413, IANET 8 —ClziEFLTHY, a1V
BEIEEEEID oA (S) 12&EX N, YIVIIZANZTULTY N6 IR e ET 5, Ih
D—REES8 9%, TANVEES 1 —CIZEHLTH Y, I NEEHIIEEIY o5 (N)
BRI, YIVIICANZTULTCIIN]L 21l h%xAT5, ) —REE9 71X, a1
BT 2 -ClZEHmLUTEY, a0 IVBHEREEHRIY o Fm (S) I2&BEIX N, YIVIIZ AN
FTLTRN] 21 hE2ETS, BV —RE8 41, TY ) &iki6 228k d 5,
(011 8)

K37k ©£360° Dlligk #N\—35 I[FY | HERcETH5REHO 3L 7 ERN
HBEBOAIOADI—T EORKKE N L —AZ2HIRTHEETH YD, ABFROEHE
JERRIZEHTHEDTHS, M3 7k, M3 6IZHRINZIHEFEBEBHENLDOAT O AT
—TDOML—AEXRLUTWS, METYVADOL Y (14 2) 1%, A AVBOL Y (1
43) BLXUNMHTILCLZ (144) ] mxﬁé 0" ThE->T, n—Aa»360°
DAL FE CHEET S &, BRIEEROE D IZETEH, MHLV ZIEEWIZHRATSED
DA U A U R0,

(0119)

X3 81, Hfin—4 2 2INATHRENLAT—X 1 4 8 OWr % Xxrd %MK T H
O‘ﬁﬁﬁmﬁim%%&éﬁﬁé%wfﬁéo1%~&:4w#1~#8(mssmﬁ
MptEd) 3, AFOEBYIZERNINTHNTCE I O—X {14 6a&146bk
DOfizaA4 NVt 1, O—&7 MI46ba146ca®W a4 )VHE2, O—&7%ER]1 4
6crlda6deDfizaAq N3, D—&ZEH146d2146atDfizaqi4
L. O—X%f146ek 146 fLDMzarVES, D—&%E[{l146fE146gk
DOfizaA4N36, O—XZfl146g&146htDfizaAILTET, O— & 75y 1 4
6ha146ea@m A NVHE8, O—AMNAF—RIAALINIL—TOMIlIzHY, O—
B E S U DI S BEEAIZEAEE T, T LUTEND R, AT — KM, ¥ NL
7 E BB #ﬁ%ﬁw RS A E IR ET AWML H D, FitilEINAEE
D, YD RAF— MO —& 213N % Mg X505, YHIKN DO — & KK % G- REE I
Hds, 25— &Mmbiﬁvu/bz%~bm~&ﬁ6wn~&@@w%ﬁ%%ﬁ%é
HTA &z, HRILINBDTEZENH5, THDR, FEBIHETLDIC
RERT XX =L, O—A2EIE5DIIHEBERDCENETTHH LI EEHD, A
F—2148M, IR"—r_L147DOHIZHEEINZEHKIZ HSU)H?‘bMKi%ﬁZM:Ot
DRI NG, AT—4 14 8DFaid, HRARNV N1 5 1IZk ) EMBEIZHEEFI N
5, AF—&1%, WL 14 9%EUTHHIINS,

[0120)

X3 9%, HMO—&2INATARENRAT—ZOWEE2, ATF—RI14LD3 501
DIENLEIZH D IRFETHIR T AKX TH YD, ARPERDOEEMLRIZEHTEIEDTH S
s M391F M3 8LEAKTHBD, EWIE, X3 IV FHAREREZRTHIHE AW
N CEBLSEEOTIA Y20y hE2BEDIZLTWSEZ2ThS, K39 E/H, &EBiR15
28, 209 D301 %, £TOEFANIZV )Y RATF— MO —& 2036 5 IRETHI
NGB,

[0121)

X4 013, HBO—42NETH5REBENRAT—Z2OWEZ2, AT—2IA4NDOTRTH

10

20

30

40

o0



37 JP 2023-179767 A 2023.12.19

%3%&%%@!&?5%%!@%0\ﬁ%%@%?%%ﬁ&éﬁﬁé%@@%éoH4
01, M3 9 LFAERTHABM, ENME, 2TOITAVYAOY "B EEHETAHIETH
b5, ZZTHEA, O—FBATF—RIA NI —TOMNINCHEI N, TLTY DY KA
F—hO—& 2%MiHT 5,
(012 2]
X4 1k, D—X2URTERRNLAT—ZOWHZ, AT—X A4 INVOXRELIZH
R TH D, ABEROHEMPREIZEHTLI2EDTHS, X4 112, E1A154
WIZTZ AR —{bXn, X3 8~40&[H— @%O@K(%E*%k49@2% 215
52HIRTE, VDY RAF—IO—AXT7 0, AF—ADO—XR22HONEIZ
(01 23]
BT — &ISSW 1200 —&7 07 FIWRINTVWEM, EHI—XT7T0%2X38
~4O BIBELIMHLTE I R INSG, A7—F1551%, ZRTEI
L OXEINTWS
w1241
X4 21, ¥ —2 2 INATAREBNLAT—XOWMEE2HRTEELEIZ, AT—X
ND3ADIANDSHE 1 ARKDF XU EKRTIHMEXTHY ., KEIROEERLREIZ
EHTHEDTHS, M4 21F, EIK1 4RI TAR—LINAELDODATF—X1 5
5 RUTHY, TUTCKAT—AMVREGEIV I N1 b6 EmEINTWSE, 2Ty
M, AT —ZEROLI EICEREINT, BfH 159, 159a, 159b, 8O
159 CcAHRBETRIENTEXBLLDIIR>TVS,
[0125)
X4 31k, B—REHOCTHRETEZENTXERERMOIEERZ X RT AKX TH Y
ABROBERMEEBIZEHTIEDTHS, FEMT. FI1 6 6 ki %F?é%%%
%%%165&&%¥m3m1w o MK, m—&163F YvY7bh16412&0)EKH
XINTWS, JilfbsrEk1 65, Yvy7h164, BXU'n—&16 3% ABRES
HITHV)w RAF—hO—& &, RIPMEBICHROZOO—=AMEY AT LAE EEITE
XWMZ B EMNTEB,
(01 26)
M4 4%, O—REHACTHRET S ZENTXBRORERMOIEER % W R 5B C
HY ., KPROBEMEEBIIEHNTLIEDTHD, FEHE1 6 7TH, iEEl 682&d
IRINT WS, D—XE XUOERIE, REINTE, TUTCABREAEHTEV VY
RAF—hO—2B LOREEEY AT L2 HNTHEINTE L,
(0127)
X4 5%, pfrao—&22gy h, AU TNV RV VTV AN, BLOREEED
WU RER RO —& =y bOMERZ RS SEEXITH Y, KBROFHEEMFIEIZ
EMTBHEEDTHD, ZOMF, Fo—4&, EBLTEADY) — REOES L1 >
DO EREE 4 DD 4 DB TS Z EDHEERY V2 HETHA) Y ) v
THAITIR (V7 9~17) L2FRLTVWSE, O—ZAEK21E, HZIE0. 34m
mD7 == )V INEZBLIMMOL —H—Hy NHBIZL VBRI TE IV, HBIL BE
FIZEE X, Zhd, WInhrolloT A vy Aay Mg —20 AN Y ) v Tk
B#ZUvaVﬁ%%iT@ﬁ?%$5beﬁﬁm50Z@ﬁ%%ﬁ\%~&%ﬁ7
WZIRELT, BikdaET, MIRIE300° FTOR—2ZUTE IV, O—F AL 21E
m A N3EZINETEZ &WImﬁ%f%O IA TR S v, 2 U Tt
au~bﬁ%ﬁbfzu/7u/7 DELAMIZRI NG, EHRINT S0
\vv7b8%®A7U/7vxblb$07\&b@ﬁﬁ%ﬁﬁ%v~ﬁﬁ66%%o
(01 28]
X4 5IZHRINAZO0—F 2=y M, 2ARKDY—REE (+) LT (=) 2#@LT36
0" OO —ARKRMIFUT/OVAI NN (351 ofM:) ThHhs, NfhEE, 3 6
0° OO—ARKMIZFUTSH (552 0MiM) &, #HlxIX, 5 0RFAZIE6 0[MRFH
T 5,

10

20

30

40

o0



(38) JP 2023-179767 A 2023.12.19

(0129)

RET DML, MOSFE TMEY —7 4 V7Y AT LAOMMIZEDFE—D 2 KD
D— RERZ2@EUTERLTE LW,

(0130)

B2 OMME (SHR) IZOWTORIEIIMATOEE Y THS  ha (A) . fAIE M4 8
ZHRINEZED) | F BEAOY N1 9B X020 (HlziEX48~51) 240,
INSEFHEYBRY T32y NTA Y TERPINEGINTES Y, &, Miloas (a
) A, OAIVICEEER T — X OIS BB, Y &5 X 5128 2 ok (
SHR) IZEBEIXNS IS IZLTRINS, Wil (A) ORMO I (b) 1$&EX B
FINTHTE L, #HEhild, A (A) 2HKT 50— &ZE850 0 3 A VI TERAE
HHEZGEC. WD a4 H, WEtHY 225 k51, Miloa1) (a) FE—0DF
2 O (SHR) ICEEBIXNDESIZLTRINS, o (B) (WAIE M48DHD
) E, B Aoy M1 9abkr20a (BRI, M48~51) #2HL, ZhbdAO
w NE, BFEHREID R B EDITHEYIA T A Y TERINEREINTES Y, k., 2171
WCHEEZOD—ZONE» S WA2EET. Mo a1y (c) A5, 262 ofidk: (SH) (Zi
FINELDIZUTHRINS, X4 804 (B) ORMd A (d) I&, Kgkmly &
BA5IDITEBINERINTHNTE L, Eiid. o (B) 2K 0—-2H00
IAIZEER T —Z ORI S /25481, Aflloa1 v (d) . MMiloa+4n (a
) . Wl (b) . BLOSMUD A (¢) EFHE—DF 2 OfPE (SHR) (2T
INELEDIZUTRINS,

(0131)

X4 6%, MiH & OFMIT—4 & U CEIEXE25E0OREBE RO I D — 2 %
AU, 204G, B—AEARE 00— X &8ORET., BENEBRERKO—4 &L
TEMET S ELHEHINS, X4 6 DAMIZHIR X IV HERBL DB T — & H3EERE X AVl
XN T, A, O—X O, N EZIE SEBoOWwThe, $habsb, N-NZ
721 S =S RBEIIZUTRINTVDEE, NEOMIL, AR KR % %S
5EDICHEMEHTS, X4 612, FELNDAREMED H B R K LA EFRIG I RIFT
AR RBE S LOMT1 8 07 btk % R4, K4 6 OEfEHT
. AREESR L. KEOLEMONB &S fC O R AERERIZF L T4 00007 A
Mo, XD MO NMTOBEMMEREREIZGTUTT 00 AT AET, 3205/
WEEDA OBBIALETHRTEI DS, BMENEICHKT 2R RIE, H 2 1EN
Mif-2 UCOIMEODLTN2%THoTE L, ZOMBEE2METSZE2HKE LT,
ABHR OB I3 R, 2 DDRERBEIMPEERATH D, HAGDLINI 2 —&Eiilng
HFET L — RNk O onTsY, FLUT, FC PR TCEREINDB—O—XNIZINE
TN,

(0132)

X4 7, RENZO—-ZFEEK, BXCHEEBRMTATY bO—&ZDRERR ATy b
= Y OWHE EHRT AKX TH D, A ROEEMILBIZEHRTEIEDTHS, K
470 K4 bIZRINAZO0—XDOMHMEREZXRL TS, T—ZAK2 &, #lRIE
0. 34mmODBESIM»SYMLTE IV, BIFAOY N1 9B XU2 0%, #yh~vs
2 NUA Y TCERINEGEINTE Y, Bk, AMID A IV 1 oMk IZER) X
L FUTCTHMIO 214 VD 2 ORI EFI X NS X5 L TRIN, ENMEA3 6 0°
DO —RAFBEIZHUTHEELT, £360° OSHMIO—AXKLGEREZETSLLOIZLTWS
s ¥—7E21, 21la, 21b, 21cld, Ia—4BBEKRATY N220L51Z, Fb
BEARNHIEA Y Y )V FEERIZ > THORAEZRONTWNTE Y, TOEHMIE, TA
YAOY h22aBL022bD6FARMMIMEINELUIEKTSZETHS, EAYE
— RTO—&R2ZEIEEDIELTHAHKNE L TCAOY M 8DOHFIZATY b - U
wynws (slot wedgelock) 23, /21, 21a, 21b, &
U211 cld&Erz, £52TC0TC, BfEAY—RTO—X 2 L@ L3¢5, JEMiOy K42
a, 2b, 2c., 2d, 2e, BLU2 (3FEMIY RZWAELTEY, IN6IFF/2H)

10

20

30

40

o0



(39) JP 2023-179767 A 2023.12.19

EORAFIIO—X %2 X 5 IZZEIEE52DIc)Fyyavy) s (retention
ring) 245,

([0133]

AREROERPMO — R ZEHHWEIE L 28, FAEHOHE 1 OMPEOERAHS1 807
BHNE 1 OMMEOBROZEEIEE 28, BLO/ 23008 2 OO BREA
51807 N2 DMYEDBMAEZEIEIES 2 2HME UT, BikE X O
BORSEH COZEMELDBHEK T —FDE D EITHLZS>THTH LWV,

(0134)]

M4 8%, B EIZV DY RATF—hOWT DO NIRRT — &2 Td 51825 1k
BEEY MR T — & % FEER T 5 72 O D NEME % BRI TH D . ABIROFEETERE
WZEHMTHEEDOTHS, X4 8iE, X nzMiloa1 I (a) BLTAMO a1 (
b) A9 5MMEA (A) MEFIRT B, MDAV (a) I T, NRHE
HMEOFH Az L CnTCE L, TFUTHIO AN (b) DI T, NERAFE
RRIZEIIE ICHH LT TE &<, (a) pSMilo—2 20y MI&ERXHN, LT (b
) DRMIO—&2 2w MIERIXNTWS, FHFIZ, g (B) Ao a1 b (
c) BIUOHMDaAIN (d) 2HOTHEINTE v, Mo (c) 5, Bl
BN ANBIZ K DI NTE X<, FUT (d) ., BUFEIZE T 5 kS
ENMETHH>TE IV, I a—GEMEEARERE L - X F4EY 7k
DA (A) fiZ2A (B) I 0Tc5Z 22k, ENMBER, F/-34360°
DO —ZAKEIZHUTHZIEE6 00 0y AWAREIC Y, TLTHAZIEMOSFE TS
—TF A VIVATLENALUTY —REED (+) LT (=) EORFIZLD 3607 D
O—&ZFRMANIN U T SR & DRFZVLAGRIZAR S,

(0135]

X4 8Bt aRA (A) O&FBATOY M1 9B X201, M50~51) 1ZflRrDE
BOIZ, WYL~ T2y bUA Y TERINERINTOTE L, ik, Miloa-
NV (a) N, B—XDOMNHENLHTHE 1 OMPETKREHRID 85 k51U TaA Vit
EHERADIDIZEFHIINSG EHSIZUTRINS, A (A) ORIV (b) 13E&EM
ANEHEINTOTE L, #ld, Al 2, Ba (A) 2RRT5 21 IVICHEE
BRO—ZDOAE DO /G, AMIDaA IV (a) &FE—DF 1 OMPETKIREHR ) &
BBEEDIZLTRINDG, KD O0~b LIZhHlRINAMA (B) O&FEATY M1 9ab
L2 0 ald, KGR D 2 R2 L5 U THY AR T2y b T A Y TERI NSRRI N
TWTE KL, Efld, AMIloa1 (c) 25, aAIVICEELZD—ZOMNE? S H 725
HIZE 1 OMEICEFH NS IS5 L TRINS, A (B) opfiloa+sn (d)
ZIE, M4 8IzBIFAHED) &, KKEHHIY 25 51U TERIN (FIRIE, H50
~b TIZRINAZED) EHINTHTE KL, #ld, o (B) 2Rk d 2 0—%E
FOAAINVIZHREZD—ZOANEMNE RZEEC, Ao a1 (d) 25 Moo
(a) . AlloaA I (b) . BXOAD A () &[H—DHE 1 OMPEIZEZE) X
HEDIUTRINS,

(0136]

XI5 2%, RFEHBGERKD SHAT—F %, RANCHEEIE S 20IZRIENEZY )Y
RAF—hO—&181&eHIPIRTEIMEXTH YD, RKEROEEMBILERIZERHT S
HEDTH5, LFRFO—XUEERERS 17 1%, ¥y 7 b1 84IZWINMNIFTH S, 2=2HHD
OIERFEE T DI PHIRINT WS, R 187, 189, HXU'2 0 1 AMEHHY
WZBEILUTWADPRINT WS, M) —Rigl 8 3E E-2HIRINT WS,
(0137]

X5 3%, PLCHEE LMY )X A Z R TRENREEEX OB RTH D, KBS
DFEMLRIZEHTEAEDTH S, X5 4ld, O—XkEY AT LONKEZEDIZL
REFHREEEE, BLOPLC EMYD XS OHEEHOKRTH D, KBERDH
EELRRIZENTE2EDTHS, INHD2 D20 % &L IZIHT 5,

([0138]

10

20

30

40

o0



(40) JP 2023-179767 A 2023.12.19

A RO T Y5 TIE %Dy/77 TFTAVIVATLIEYD, VATFLDRETS
M DIETT D WA FEIZ R S, ZOYV AT AN, M53B L5 4DMMEEIZE DT
RINDG, JERERERE, MZIEe VYR =24 02V )y RATF— A
RN OEFTEZHETH LI, X5 3NDEEKIE. DCa—& IV A2 RBAEXE
%, M5 412813 5MKE. 2—2DON— ST 200, X5 3128175
BNICRAE X EIOAEZETS, 480, 6 0H zHEHOLEEG TR, Y170V
16. 667V, d42HbH180° QIE%W\¥ﬁ4ﬁw®8.333‘U@®N
£8. 3333IVMDOSELTHb5, MiETdErYHRlA—ILDOEETIE, 90° 8. 3
333IFMZELL, 180° 216, 66 7TIVIIEELL, ZLT67. 5° »6.
2503IVUMIZELY,
(0139)]
REHZMOSFET PLCYAFAIZEY., REAROEMIERED, 2% T 5 2R
DIEFE DT WA BEIZ R b, FRIZ DWW T DNEFE DT ASAHMIE Iz HH I N5, 228N/
sﬁ%&»%ﬁbk%?ﬁm IOWTOIEY A 2. PLCO22O0DF v 2T &O
FX N5, X5312BF5yYHRA—N2401%, 3HHAMD 6 0 H z KEBEEDE
Tid. 1800r pmTHEET S, TYHHRA—i, 59180 0{Z5, iki%@@
DFENR A — RITRE I N HEEFRERICEIBZTE IV, B RA —IVB IR
vy 241 2@l FULTCYVATFANHMI (va—vy - YV AV A —T T
—A) DAY/ FATAAWF236I12LD)AVIIIN5E, E50W#8ETSH, DCI/RIVA
XN~ ESE, 3V h242%2BUTCPLC239DE1IBLEUE20DF v 2
EHXNE, PLCOCHILIE, avIw 24485024 3 %2380 CTHRBERAD(E
SEEHETS, PLCOCH2E, avYvy 23 18X0°2 4 5 %3 U T2 K
NDEF % HIHT 5,
(0140)
S A MEE X N, T L CaVv A7 T7ay 227 72@UTCHEEIZAS (X5
4) , 25F, MOSFET/ ZF—h2728X0°26 9145, MOSFET/,—hK2
725&@269@%%6@L@\WZ@IZ+$»%@DC%ﬁ%ﬁ%ﬁb\ﬁKT~
NEBICHiR 5, 2NHDTF—=RMNIDOWTTF 74N Mg TcHS, PLCOCHI
BLOCCH2E, HIZIELI800r pmDfGHFAE—RDOREETENTNI] 35" HLT
180" IZEIFTMOSFETODCEREAZIZL, TUTCH 1 OE&IZIE1 35°
DEfE, FUTCH2IIZHEITS 1807 DREERIZMAITTIETr — M 2EIZT 5 Z & MH[REIC
BY. ZACXVERE,. CHIoESTCIRaYy& 2 7nw 2 278icavIw 27
9P L2732 MU TH ERTIENAREIZRS, TIVE 7 Tayr7278l%k, ZZ
TlE, IVAIZNCH1, CH2, Affl, BITAH2LMTE4o0D0 %7 bri%
G35, Vvl CH1 7oy 27 8&MyJ)BREN O &2 27213
ke b, Yy N\ EERilE., aVAZ NAL 1 Tow 27 8 MY BN oo
VA N2 1 4IZERTS, Yy BRI, A 270y 027 8 Ry R K
DAVARIZ 21 5IIHHETH, Yy L, CH2 70w 27 8%y # x5
MEODIVEZ 21 61Z85ETS ., ZNO6OMKKE, YO EZEKD 2 >OMIIzD C
i BIAE, 208V NEBLET6T70RY) OEALAZRZ IV AZRMET S, PLC
F¥ 2IVH 2%, MY BRZER EOMOSFETHA—1F2098X02 2 51255 %%
U, 1807 IZUT, av Vv h2452MUTHELION, L2331 2@UTH
20M%BHIZT 5,

[0141]
%ME%%%W*ﬁéDC A BRI, 20®24ﬁwb5257/ﬂ7DC%
(U2 Ui EMICII e S hawy) ik )Rt nsd, |24 8 (& @A)W

:/&&b7m/7250 . Ay — bA®%%259%ﬁbf ZTUTAMIAY —
RAD26 0%EBUTHEEINTVWS, G249 (BHB) », avagrz 7wy 2
50z, Bl ) —RADEK257T2BLUT, TUTCBHIAY—RAD258%2@UT
P xhTnsd, O—AAO/Ab@ERIZ, 208V B LT6. 257 R7YDCHh

10

20

30

40

o0



4n JP 2023-179767 A 2023.12.19

b, B, VYV 2558k U263KNM3. 2A4A—20HFIHE (261, 2
6 2) Ik VfEIENG, B 1 OMMER (NM) BUROEEVRETS LU RA
—240h, PLCFy¥2I1 (CH1) NMEZE2%2XH4T5E, MOSFETH—K2
09, 225, 272, BXU'26 9%, 12KV MERIZEVEBELOGNS (F7A40M N
AEIRED) . Fy 212835 EE. 1 35° OMEEICHT CHiEEHR FOMOSFET 2
69, 12N MNEREYMTEESTERENTS, Fy2I2 (CH2) ERKHZZOD
FE%%Z0L. 180° OEEIZMITITMOSFET225%Bizd5%, ZNdHD2oO0
F— R T HEEE, 20FKRIVKT6. 27 R7ODCEIEA, BHANDHEFIHE2
62 (3. 2A4—A) 2UTHY—RA (IN) IZfiitvd, BN, AV—RABLT
T —RAIZHUAYTHBESES, MOSFET2 7 008z ->T, @A, MOSF
ET270, avYvh268, MOSFET269, aY¥Yw h279%WLTaVAR
2 h70aw 7278 EDOHY—RHE1DEBMIBIZFHEND Z EDAREIZE D, Vv N,
aVARZNTaw 7278 (M54) FOAY—REHBEE IS 27 703970
2 13 (K5 3) ICHEEM%ET S, BRTO®K IVIYYF2042BUT [
V—R#I1 (in) JWZEN, 7 /—R#E1 (in) ) & ByOoBF2HEK oYY
w206 ZF2MUTCHERINTVS, (H53) ., EFEIE BREOMOSFET207
ZEYIVIWN20T7abke@oTca—&aYA 27 7wy 72192, V—R{E2 2
1 ZFOTCNMER I IVIZEN, TLUTYV—RFE2202oTCHT, avIYv 22
4 %Y. ZF0%, BEREOMOSFET225%2®),. aYYvw h226%Eo7T,
iz nsd,

(014 2]

1 35° OEEEIZHEITZZ ORI, T—2 8 (N#) (25 1 OMPEO@ER % %29 5,
FH1mD180° MYIZIE. MOSFET26 9BXOMOSFET2 25z 5,
PLCFv2)01 (CH1) 8XUFv2x)N2 (CH2) OFE20mKIE. E10D180
T EHEORKD D IZEHHEARECH D, Fy 21D, 1 357 OREMEIZ A TR o
272~AD1 2RV NEREAT7T 5, PLCOFvRA22180° dEEIZMITTM
OSFET209%izd%, DC&EWE (20K K, 6. 27VR_R7) M, BHBIS
[#7YV—RB (in) J (Z#P2261 (3. 2A4—24) #@UTHEND, BHM, BV
—RBB LT/ —RBIZHUAVTHEGEIZIE, MOSFET25 608248 ->T,
BRN, MOSFET256, avYwh271%@UCMOSFET27 2z, avy
Wwh273%@UTCaVyR 2770w 2278 EOAY—RCH 2EMERIZTHNS Z &%
HHEIL RS, V¥ U\, BHREZ2IVA 2 NT70w o278 EORhY —REHBECH 2 (
X54) wobav&Ry hTJay 7EME2 16 (X5 3) Xdsd, BilkzDk, o
VIWRN2T6%EUT T (AYV—RC#21in) J 2N, 7/ —R#E2 1 nid, Yy
DBZHEMED2 2 T2EUTERMINTVWAEXD 3, BIFED, HIREOMOSFET 2
23%2WYavIvh223abklioTco—RaYAZ7NTOv 21912, 1J—RiE
220%E>T SR IS NMIZHEN, V—RH22 1 2@->TCHT, avYv 207
aBLU208%mEY., TO®K, FREOMOSFET209%2 @Y, avYwh210
Wo T, BN S, 1357 ORDHK, 520180 REDOMOSFET27 2
NEIZRY, ZLT180° OEiEDE, MOSFET209MHIzRY), FLTIOY
A ZIVINRAINOIEE 5,

(014 3]
ZO—EFORL, 16. 66 IVRORBEEYTAI7NVIZHZD 2RHOREINS,
UZZD3o T, BRHIBITAEEME 125, FXIIZ RIZEEEINAZE B DI NG, £
HUB 1 A3 1 O X, Z LT 2. 084 I)ME. LM 2 2% 1 o
WX A, 2. 084 IV, st 3HE 1 ofMEICimixn, TLTC2. 08
4 I )R, M 4 A 1 OMPEIZgEI N, FLT2. 0843 )L, EliMmt
1 WHEHOERINED, UL UANL ZOREMEIL, F20METHs, 2. 0843
DRbME, MR 2 235 2 oMM iE X ., 2. 084 I )RME. EHIME 3AE 20
Mg S A, £ LT 2. 084 I VMR, 2 H 4 03 2 oM I g I ., £ U

10

20

30

40

o0



(42) JP 2023-179767 A 2023.12.19

T2. 084 3IVME, BlilH 1 2XFHUE 1 OMPEIIKING, bLdEERINT
WA DB ORRDEEDS, SO DM TH AT I NBNEEY 2695 Z 21285,
[0144)]
X5 5ld, O—&REmEN»ro00—&EE280, 281, 282, 283 Mn6DAN
e Lz, BRAMANDENLTT—TI 2 8 8, B&O%@ LA VA — T T.— AN
D ERPEEZEDIZLUZY DY RATF—N3MHFREHK2 S5DXRTHY . KRDEEE
HIERIZEMTAEDTH D, AMARERKIL, TVIY 2865 FLTIDI=Y MIA
STHEW, VUV RAF—bO—& 17 33HAETE, %bfﬁ@@7~y17zc¢
DEEXNTHY., ZO7r—IkF, 81 7 112, TUTATF—ZORMRIZETEYIZ
WOMITTELY, 77— 28 8M, HERY AT 7TH5RIZHBINTE LW, /7~
T2 8 8IF, SHHE N EELSEMIBEL T LV, EMAOFEAEE 2V Iy b
287éﬁbf%mﬁ/&zl75@6W0ﬁbf%¢wo480%»%8&@257y
B E SMERATMSR2 84in@ULT, BE%E, HIAX24 R8NV NBLTH00T7 Y
ZETRNIETE LW, 3*@ ik, B A A A — 1\291%Ft%<“:1‘/“/“\yl\289
%LOT\%beC %@?53m7u/v Ltz @m->TC, HMMA248BLT
BB 249%2ABLTEHELI, BHANLV—VEES LOEMDAOBENE., X, &
TMELFZTOMDEA TOZANF—A ML=V 2HLUTE LV, O—& % HiEX
5D, BEINZEBIODELLEE -WEMEHLTE LW,
(1]

38 39

40
0.. 41

(o) \ :
4‘)!
. S 20
)\
15

X 1

10

20

30

40

o0



(43)

(4 2]
K L
38 Z
A G 39
20

JP 2023-179767 A 2023.12.19

41

X 2

10

20

30

40

o0



(X 3]

X 3

10

20

30

40

o0



(X 4]

15

41

X 4

(45

)

10

20

30

40

o0



(X 5]

B 5

(46)

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X 6]

(47)

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X 7]

(48)

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(48]

(49)

JP 2023-179767 A 2023.12.19

20

30

40

o0



(50) JP 2023-179767 A 2023.12.19

(% 9]
70
L M N M [\/
VN
L Y (-)/\‘ M
! = o)
2 ) ’ SB Y N
20 \ (+ +
L N'B16 ( ? <§-B () M
N-B A 0 )
() \—15 ;; 308B (_)\\
K U " "
B N\ S8 N
i .E 40 K
[(+) N-B 13 _____ Aats O ..... A (_) ]
1 :;_-: N \—AL
o} : °
Y - 1 AN " GINN
j 1 A [
) SA QNS 4 ]
" (+) S-A sz PO A L
N 8 ; )
G Sk
: L
" 15 (i)_J(? Il ~— K
M N M R



sn JP 2023-179767 A 2023.12.19

(X1 0]

10

20

30

40

o0



(52) JP 2023-179767 A 2023.12.19

(X1 1]

39
K () 0 X
N\ N-B (—N§—~7NB () o
X WA AR
> N-B ! ¥ 25 3.8
[(’r) \_015 3 3o {-)
) Y\ F
M S-A o4 :1' { 1o SR () N
\_/(;‘)3_ : :: ()

( S-A {°13 AT ]
M o2 1NN = \
[ 11 ;EA :5, 70

: A% 010 | Ve N-A ¥ j
M SO (o DA
X VAT v (* N
N 0 NA 4 "
t) (+)

1 1

10

20

30

40

o0



(63) JP 2023-179767 A 2023.12.19

(X1 2]

10

20

30

40

o0



(X1 3]

(54)

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X1 4]

(55)

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X1 5]

(56)

X115

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X1 6]

(67)

16

JP 2023-179767 A 2023.12.19

10

30

40

o0



(X1 7]

(58)

17

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X1 8]

(59)

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X1 9]

®
Uy 4

(60)

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X2 0]

===

(61)

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X2 1]

(62)

JP 2023-179767 A 2023.12.19

10

20

40

o0



(63) JP 2023-179767 A 2023.12.19

(2 2)
71
S~ 76
|
1
S S’is : o)
5 ] 2"
15 .: !-?.N
sS4
14 4°N
S 013 o 45
50N
Su12 _ ':63:N
11 N v
g 188
S S N
REHM, S
DEAD 77
81
74
72
) k) +----+-+-+-+-+-+-f79 7378 (J
CH1|ICH 2 CH3“CH4 CH5 CHBlCH? CHB
1 [ § 1 il ry

[ i i -
N X HIE L

X2 2




(64) JP 2023-179767 A 2023.12.19

(X2 3]
91
. 40\ “, {J
) () QI
N () ()
i S A 8
N/ o7
15 g ﬁ S., i
RSSOIENE N ) 5e2s g
( ) NS N‘N\N 'S’.S ﬁ 7:4'{ ()
T PRI s
g T IAN ®
Al ARSI
- . 1‘1 7 NARRFES A
¥ 10 L7 O} § S (+)
STRTIT\S ()
41 (*)
. +)
\ W AET O
5 19
ST
OERIO
= 3904
427 72
107
‘), 32 ('J
(*hatt) 36
V B K
(+) B P P';H Ch2 il fE s S
| JT A0 AT

10

20

30

40

o0



(65) JP 2023-179767 A 2023.12.19

(42 4]
40 41 2
39~ ) 42 o~
56 . 28
RERI
0)$ELTG) £ 1 DIEH
==
72
b 32 (J
P -3 ki >1
Vo rrEe N |
- 6H1||EH.2||EH3|IEH-4134 %IH&T]/\"; L
(+) ()(f\]?i.?lt?l*l I A
33
35

24



(66)

(X2 5]
40 41
39 42
56
H\ (¢ e
(ﬂ() (+) i) M
" [ )
S
¢ SRS
g 16 1 20 4
o1 NN/ A
. g 3
0 YANES R g
(+) N . N 4o
1‘ S s
N @Hg:::ﬁy———sN Nﬂhi@' AR
f 'N"\.[\T ) N
() g% SE / DA
3 e\ 3
ﬁb 0/ | 0 S
S S 3
(+)
U IRty
4 ¢ )
BERHD
DED
36A
] 32
R 36 vy
T et #Q
0 CH1 CHZ"CH 3"CH4
() T N

Y

JP 2023-179767 A 2023.12.19

38

K25

10

20

30

40

o0



(X2 6]

K26

(67)

JP 2023-179767 A 2023.12.19

91

/\_/

10

20

30

40

o0



(X2 7]

(68)

JP 2023-179767 A 2023.12.19

ts

174

10

20

30

40

o0



(X2 8]

(69)

*’JJJ

JP 2023-179767 A 2023.12.19

/)))))))

”))J))))

@Z\T s

10

20

30

40

o0



(X2 9]

(70)

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



an
Jp
202
3-

179767 A
202

3
. 12
. ’Ig

53 0]

1<<(<<((({(

«

N

(((
(@
(U P
<<<<<((’

3 f&@\ V
(K

4.--
—
_’

=

530






(X3 2]

ACHI A

JP 2023-179767 A 2023.12.19

X3 2

10

20

30

40

o0



JP 2023-179767 A 2023.12.19

(74)

(X3 3]

90

62

o1

10

20

30

40

X3 3

o0



(X3 4]

70

(75)

3HEER T v THEEE Y

X3 4

JP 2023-179767 A 2023.12.19

68

69

91

10

20

30

40

o0



(X3 5]

(76)

Z v TREEE Y

X35

68

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



(X3 6]

(77

36

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



JP 2023-179767 A 2023.12.19

(78)

(X3 7)

10

;4

20

o0¢h

30

L EME

00¢

R

Al

- 061

- 001

40

TUNTRETOER

o0



79 JP 2023-179767 A 2023.12.19

121{
&

E38

10

20

30

40

o0



(80) JP 2023-179767 A 2023.12.19

(X3 9]

145
]
2
O} [N
4
152
147

B [O) (o)
Q 151
NA N
: &, CPEn, ,[
145 &
2
K39

20

30

40

o0



(X4 0]

81

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



JP 2023-179767 A 2023.12.19

(82)

(X4 1]

0L

£sl

¥l

10

L v [

20

30

40

o0



JP 2023-179767 A 2023.12.19

(83)

(X4 2]

10

()
[aN]

c v E

30

¥l

49}

40

o0



(84)

(X4 3]

JP 2023-179767 A 2023.12.19

166 168

43
(4 42187

10

20

30

40

o0



N =\

4 |
2.

K 4 4
(B ke 3 987)



JP 2023-179767 A 2023.12.19

(86)

(X4 5]

10
20
30

S Vv R g
3!
/ﬂ g a9l
1 gl
Li 7 i
6
0l
= 4
“
14
G
£
I

40
o0



JP 2023-179767 A 2023.12.19

(87)

(X4 6]

10

I3
Yy
£—0O
iy N
—_—
®Vz
it
Hmy
&—d
(-
NS
(+)
W
@M EEHE

IS &
9 VA
4
¥y
&—n
m N
S
b Ll . "
TCEN |78 @
U U z®|v
L4
l Yy
&—d
' ] R
w~ (4
e
@ (1@ 4245

B0 MEEHY

40

uE
© (1 Bl2N
HE (+)

o0



JP 2023-179767 A 2023.12.19

(88)

(X4 7]

10

20

2b

20

20

30

40

X 4 7

o0



(X4 8]

J4 (a /

fll S
\\

34N ()

19

18

(89) JP 2023-179767 A 2023.12.19

x~ 203

Q
- A VPN
S
21 (d) l!’.ﬂlll‘ 2
’:

210

a4 (c)
Ha B)

X 4 8

10

20

30

40

o0



(X4 9]

240 ()

(90)

18

49

JP 2023-179767 A 2023.12.19

10

20

30

40

o0



on JP 2023-179767 A 2023.12.19

(45 0)
19 >
.
EEE(B)
WE (A)
g
® 2 !" 2
e H\“ S1 N
A (A) \‘\' WE (B)
19w /Y~ ' 192
X \. ‘ 2
O
() ,
(*)
(+) 0 Y

(*)

€50

10

20

30

40

o0



(92) JP 2023-179767 A 2023.12.19

(X5 1]

® 2e . Ss
5 I S
~ )Y
' WH ()
WH(A) 19 A 192
(') (+)
(+)
()
()
(+)

X5 1

10

20

30

40

o0



174

(X5 2]

175

176

183

185

203

17

202

184

00

(93)

00

201

177

200

JP 2023-179767 A 2023.12.19

X5 2

178

182

181

168 187

169

190

10

20

30

40

o0



JP 2023-179767 A 2023.12.19

(94)

(X5 3)

Ak s £ CTINNYHO  SSFRINY QWV0E NOTLVLIONT <Ak <1T0A A — 7 £ 300NV

10

20

30

A = TIA0HLYD

1
e SHE N
e +100n7 |+L10AZL
quvod Y /.. { 1z
NOILYLIOX3 - \
NOIYLDXS /T .‘
LoAzl+ we -~ 7
110A 24+ "
| - 182 \ o — 1 w7 OFC U
Y4
e m /Hmm
- 662 I o -
W TANNYHO 2 T
A 2 s o W~ = = .
. g % .*. 2 & 0 ]
A R N Lt 111 )
907
24 JOONY NI | e s 5
7 # JAONV NI
17 N
S| (T g 902
= = = T rJ " . .
e T 3 L,u. e | 6 poe . .ﬁ H HHs L
“ w. 0z ; 502
e unlw B2 Lg m 3
% 122 14
LEENL mm%,_<wu_ J0ONY NI ] NI 1#300H1¥D
3AOHLYONI > JAOHLYI NI
_ﬁmL OHLEON Nwlmmbmmﬁ 300K gﬂ
W Y7

92 ¢z p
WEEXRHNMGE

40

o0



JP 2023-179767 A 2023.12.19

(95)

(X5 4)

10

20

AL+ 2 0Td 1970 WOMd AZL+ 7— ISHHO A — /4L (FA0NY A —A G T300HLYD

vie
f
111
g J00NY
G9¢
w117
o7 19¢
mm_oo_._._.<or) A

SWHOZEY  BFE7,

& =
PERE::
o V 300NV
99¢
H H M, [\ sz
[474
* f V30CHIYD
SWHO 7€ 007

L 8Yc

o0



(X5 5]
174
175
172
17
Q
0 y
_
173
178 =
280 =
281
282
283
294
O._
L 0 i O O_
- + - + o ©
A B =+ O
L\ rJ 299
248 248 20

(SR 2]

(B H] ARI5AETTH21H(2023.11.21)
[(Fheffih 1]

(FfEXT R SRR ] Rrdrad sk o #ipH

(96) JP 2023-179767 A 2023.12.19

BB~
288
285
287 286
284
N W
| !
() !
) !
| !
Y S|
o
289
293 M
55

10

20

30

40

o0



CI) JP 2023-179767 A 2023.12.19

(FENRIEE %] 22X
(i Gk] &2
[ E DN
(R e sk O HipH )
(GhkIH 1]

RGO O I E X N2 EE D 2 B W T H o T *ﬁaﬂﬁj:u'ﬂﬁ?jﬁﬁ nDE 1 D
ﬁﬁ%%ﬁfﬁﬁﬁ%ﬂiﬁffﬁx_ CHOAMTENTE Y, U THELMERDEOE 2 Ohgiihy, kF
R s AN G X0 B 5 M) % 45922 HABER 0 &

unﬂ%j:u'ﬂﬁijﬁﬁ WD OIERIINEZTA VY e =EDL, V)Y BAT— MERKET—4
TH->T

Unﬂ%ﬁéﬂt@ﬁbﬂﬁ?jﬁﬁ HD T A Y DA B & O R b X 8 AT, WEBj:&JW%

ARG X VT, TR & B O IZHIRE IR 5 R D JE fE f@%ﬂ@‘%{)ﬁéﬁﬂiﬁﬁz%%?ﬂ

f%%%%)ﬂ?@‘% 0o—4,

10

20

30

40

o0



(98) JP 2023-179767 A 2023.12.19

WO 2018065635 PCTEP20LTATICRT

Solid State Mulii-Pole and Usi-Pole Eleciric Generator Rotor fox ACD{ Electrie
Generators
FIELD OF INVENTION
Systems snd methods for generation of afteraiing curent (AC)H or divect custent (DC)
with reduced electromagnetic drag, commonly refesmed 10 s reverse tovgui, thereby

improving the operating efficiency of & geperator,

BACKGROUND

Rapid depdetion of the Banh's tossit tuel sources along with environmental poliution
of land, air, and water with simuftancous cliimute change makes obvious the choar and grgent
need for alterastive energy supplics which are efticient, requiring no fossi fuels and ame non-
potiuting,

A significant contribution to safiely resolving the Barth’s popuolation’s dessand for
incrensing energy consumption is © inoredse the officiency of eledtiical power generation by
TEIROVING reverse worgui from a rotaty electric power generalor. Removal of reverse forgue
from rotary generaions assoctated with converting mechanical energy into electrical power
cap provide an opportupity for an electrically powered, highly efficient piwer generatinn
plant, Removal of the reverse torgque allows an AC or DO genesstor (0 operate with 4 4% to
potenially S00% tncrease o efficiency, therchy duving the gesierator oF & power genetation
plant with a simalier electric motor

Fhe World s first kaown electoicul geperator wias Farsday's disk dypamo, Michael
Faraday diseovered the operating principle of electeomagaeiic generators in the years 1831 -
I88%. His observations were latir reduced into a principle called Favaday's Law written by
Fames Clock Maxwefl, The Law simply states that an dlectromagnetic foree ts generated in
an electrical conductor that encircles a varying singnetic flux. Faraday buili the first
magnetic rotary indoction generator called a Paraday Disc. This first machine was atype of
homo-podsr generabor, using a copper dise rotating betweun the poles of a hosseshoe magnet,
This genesator produced a small £3C voltage, but high amperage. The Faraday dynamo or
uai-pole (or wai-polan geperator, bowever, did pot lend itsel] well tix practical comenercial
development because of the pature of jis omput, fe., very low DU voltage st extremedy high
current. The Faraday generator does fead fsellwell, howiever, 1o the study of the
mechantsms of revarse worgue in electnical induaion machines.

Conventional generators inuse today teguire by comon definition, 1 horsepowey
(P of kinetic energy inpu (0 generate 746 walts (W) of electrical energy. This relationstip
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of mechardon! horsepower fo slsctrical watls invodves derived untts of power which have

ewidved fran ohsorvations and measuremenis

on physiesd and electvical mac

The ey Twa” was naised afior Iames Wat, 3 Soottish sciontist, for his work on

ftaproving the steaut vy

ine and quantivi

power of ihe st

was reeognived by the

.,

acd Congress of dhe Biitish Assoctaton for ih RCLIENT

QR

Science in 1SR, coneurrent waih the start of conuueteiad power production. The dy

the finst cloctrical geasomoy o

abie of delivering power 0 indus

vournd is g1l an dmportant

FENSTAOT iR use

i to thas day, The dynaws gses 3 partieadar achine de

Y
H

o convert mecharcal wiation of mag

T fixs cial pewer plasis, whict

rated in Park

in the IR7s, wore e, The wse of electric ety fack

deairable 10 cetablish a comson uni

o electriea power 1 order 1o standardive iy aewly

JASEIATEN svee, he watt Iy aderived vt of power (L., an 4l aic covabination of

Fase uoats), The way

W T HRrOYved v of the International Byste

1owatt is the Lwhich work s done when an ob

As defined

consiun a6 1 weter per's

s Bgainst 3 constnt opposing foree of 1 Mewton

5

I8 = NM/ B = KM
¥ doule M= Meter

tor Kg= Nilogram

Foude = Work done whon a fosce of 1§ displaced theowgh s distance of

33 eslovies or (1738 foot-pound {fi-ih),

sepaves i equal f 3350 f-1b per second {or 33

¢ win being $.738 b por socond, 15 = 550 (b

rate auwhich workas done when 1 ampere (A of cvvrent flows theough sn elecinic potential

diffurence of 1 voledVn

The original work on which these gaits hinge was performed by Fares Wan who

introduoad the tenp “horsepower™ swhae e iy explain how povertud his stm
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that, on average, the horses bei

g used coulkld pall coal

up & avtne shast at the rae

and

i3 f1-0h por minute, For whatever s frdiecd W raise this number by §

arrived at a numbey which

ooty

@ 33400 f-Th por nainie, R0, i an engiae

or any otary wachine can push 23000 | omsaake, the machine is

considered a 1 HE engine,

As aoted above, 2 conventional goeners

of veguires, by definidon, T HP w0 gorerate

witts phas enough additional bomepowar 1 tatn the physi

3] reechansas of

oot .

N

d freguency, “The borsepower reguived i

roaintuin the dos

mechanism is wsmhy about 0.2 HP i a conventional genevator (o geneeate 7406 waits T s

wnad 1.2 HE aee o thir 76 weatts, although only 5.2 HP of that ¢

actually peperate tha e

power, The xe ng b HP, which is equal w T4 wai

reguired 0 pveromne the meverse rque of so-csiled Phack cleciromative forse” thack

The back BMEP o1 revierio torque <

OLarY Seneraiy

in e torday cnn best by
deseribed by veferonce o "Lanz's Law,”™ s suminary, states tat when an EME is
generated by 8 change in magnetin Buk.

nduced EME i

cording W Paraday's Law, the polagity of the

g egrend whose magnei foefd s agnEtie

wag e o

32 wehich prosees #. The tnduced magnetic fuld inside any loop of wire sty f ke
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s

polasity 0 magneide fell 3. Thes, nveesse torque is & prodoct of th
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e case nf the geasrator of the present disclosure, the rowes di not Fastend,

oadas YO

she mugnet andd, thus, theve is o revense

Otgue o pode e pole wegnotio drag

e

st the rotor apd the stador, This induced pole in the stator ivon is induced by cayrent

flow and 18 aot

possibls for & cooent flow,
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can yeach full voltage peor # cwvent going to wirical fad,
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guived 0 s the

However, inthe ¢

rotor iham is requiesid 1o geaerate gow < of the covrent disclosare, the

g{:l}tf\'?lit'.lf on 15 J'\\l‘\'ﬂ‘s"x TROTEY 30 excite the Yoror 1 erate the '\?i.d.\.ll'!:{ BiEGEEs tic '?\.ﬂ(‘\

Fhsrefon, the svstoms and authods ek g it husck oy aid dn

10

20

30

40

o0



(1em) JP 2023-179767 A 2023.12.19

W 2018/065635 PCT/EP201 7479687

e electrte power 1o be used for

driving e genortior and (e FeIMABE pwer

whatever purp s prguived.

Fhe Lenz losses, as poted above, are related 1 tnductive coupling between the yitor
standing poles amd the stator induced poles. Concerning efforts (o reduce reverse lorgue,
Nikola Tesfa poblished ap article entitled “Notes on an Unipolar Bynamo”, Mikola Tesls, The
Eleetrical Eagineer, NUY. September 2, 1891, Tesla reposted on a modification of the
Paraday Dynawoe design. Vesla's destgn varied i bwd major ways:

L First; he wsed g magnet that was bigger in diameter than the dise, so that the
magnet comypdetely covered the disc.

2. Secamnd. he divided the dise into sections with spim} curves out from the center
of the outside edge.

The Tesiy modifications gal

sedd the curvent 10 make a fell wrip around the outside edye of the
dise. Revawse the carrent is flowing in a large circle at the rime of the dise, the wmagnetic field
crested does aow work againgt the field mugner, This modification elminated 1 signiticant
problem of eleciniv power genesatton, 5., e waction 10 every action or | as @ comuonly
called. reverse mrque or hack EMIF.

Fhis design change and s effect op reverse torgue was sceormplished by geometric
isolation of the standing pole from the induced pole of the machine, In the case of the present
disclosare, the rotor is static, i.e., now-rotating, snd, therefore, reverse torgue 18 not an issoe,
The indueed pote is indoced by current low which is generated by the standing pole. The
induced podie {s not responsible for cursent flow or power geperation in the induced cofls,
This design change removes Lene losses produced by the mduced stator poles stacting and
repelling podar coupling between the stator poles and the roter poles.

FThe solid state rowor ol the present disclosare is virtaally free of everse tosgue due o

four design changes when compared W conveniional electrie generators with ratating wotors:

L. The rotor has fo moving pans.
2 The mtor doss aot rotate i the stutor cavity,
3 The magnetic poles rowate in proper frequency and seguence 10 generate the

desived electric power output,
4, The rator can be used o retrofit any conventional generstor - single-phase,
twir-phase, or three-phase,
SUMMARY
Consistent with the prusent disclosare, systems and methods are provided for a
generator with redeced reverse torque. Embodiments consistent with the prosent disclosure
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include systens and methods for one ot more electric geperalor rotors, which may be solid
state and may be wsed wr convert any conventonal rotary genermor into officient power
gonenutor, Inaccordance with some exemplary embodiments, a systen is provided for

generating power with a reduced reverse rque. Por example, 4 solid

HRREHEC

OGN ST

...... £
o s

W wimd &

fleld it forms of Qi

QLR prdis @

accony

n accordance with an aspect, a method is disclosed for removing reverse torgue from
3 rotury elecirie generator that includes replacement of the conventional dipole or mutli-pole
gpinning rator with g uni-pode, dipole or mustli-pole, static solid state rotor insert which
ereates potting magnaetic poles and geperales cluctric power without rotating the sotor, Since
the rotor does not rotate, there is po energy constming inferaction between the magnetic
poles formed in the stator iwa: when the generator is connected o an electric Joad, Nov does
e penerator requine energy 10 spin 4 fotor at the proper freguency,

Before explaining certaln amboditnents of the present disclosure i detail, ity o he
understond that the disciosure is not limited 10 the arranganents of the components seg forh
in the follewing description or illustrated in the drawings, The disclosure is capable of
embaditnents i addition 1o those described and of being practiced and carned out in various
ways. Also, i 15 0 be understoad that the phraseology anid terminology empdvyed hevein, as
well as in the abstract, sre for the parpose of description and should not be regarded as
liniting.

As such, those skilled in the an wilf appreciate that the conception and features wpon
which this disclosure is based muay readily bo utilized as a bagis for designing other structsres,
methods, and systems for carrying out the several puiposes of the present disclosure.
Farthermire, the clatms should biz regarded as inchading such ecquivalent consiruetions
insofar as they do povdepart from the spinit and scope of the present disclosure.

BRIEY DESCRIPTION OF THE DRAWINGS

The acconpanying drawings, which sre incorporated 1o and constitute part of this

speciication, and topether with the description, Hustrate and serve o explain the principles
of variows exemplary erisbodiments. Tn the drawings:
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FIG. 1 is a diageam iHlusteating a cross-sectinnal end view of an exemplary sotor
laminate revealing safient pole trons and e metal ffux veturn ring, consisient with
etnbodiments of the present disclosure.

FiGz. 2 is a diagram tHustrazing a cross-sectional end view of an exenaplary votor
laminate revealing saliont pole frons, mu () metal fox oo and pole eon windings,
consistent with etmbodimaents of the present disclosure,

Fitz. 3

sectional end vi

Y PO

pode fon

L conststent with eimbodissents of the present disclosures.

FIG. 4 is o diggram iloswating sn end view of an exemplary solid state rotor
revedling 16 wound salivnt poles as well ag a Hux return insert, consistent with embodiments
of the preésent disclosure,

FIG. 3 is a diagrun Mustrating an end view of an exemplary solid state sotor with
pole windings and excitation polarity sequencing civeuits demonsuated for & 16 satient poles
through & four-pole, 60 He cycle- pulse #1, consistent with ewbodineats of the present
disclosure.

FIG. 6 is a diagriun iHustrating an end view of an exemplasy sodid stafe rotor with
pole windings and exeitation polarity sequencing cireuits demonsirated for &l 16 salient poles
through & Four-pole, 80 Hz cyele - pulse #2, consistent with embodiments of 1he present
disclosure.

FIG. 7 is adiageam Husteating an end view of an exenplary solid state rotor with
pole windings and excitation polarily seguencing cireuils demonsieated for all 16 salient poles
through & four-pole, 60 Rz cycle- pulse #3, consistent with ewhoditents of the present.
disclosure.

FI1G. 8 is a diagrain Musteating an end view of an exemplary solid state sotor with

pole windings and excitation polarity sequencing circuits demonsivated for aif 16 gatient poles

thyough a four-pole, 60 Hx cycle- pulse #4, consistent with embodiments of the present
disclosure.
FIG. 9 is a diagram iHusteating an end view of an exenmplary solid siste rotor with

pole windings and excitation polarity sequencing civesits demonsirated fov &8 16 salient. poles

through a Fowr-pole, 60 Hxcycle- pulse #3, consistent with erbodinnents of the present
isclosare,

FIG. 18 i a dingram illostrating ar ond view of an exeplary sodid staie yotor with
pole windings and excitation polarity sequencing circuits demonsinated for alf 16 salient pales
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theousgh a four-pole, 60 M eycle- pulse #6, consistent with embodiments of the present
dinclosure,

Fifz, 1 s o dingrac dlostrating an end view of anexemplary sobid state votor with
pole windings and excitation polaity sequencing circaits demonstrated for sl 16 salient poles
theough 2 four-pole, 60 Bz cycle- pulse #7, consistent with embodiments of the present
disciosure,

Fiz. 12 js a disgram illostrating an end view of an exetplary solid state votor with
pole windings and excitation polarity sequencing cireuits demonstrated for #i] 16 saliont poles
theough a four-pode, 60 Hz cycle- pulse #8, consistent with embaodiments of the present
disclosure.

FiG, 13 s o disgram tostratiag an vnd view of an exumplary solid state rotor with
pole windings and excitation polarity sequoencing cirenits denoosteated foe sl 16 salient poles
theowgh a four-pole, 60 Hz cycle- pulse #9, consistent with embodiments of the present
disclosure,

FiG. B4 s a dingraw Yhastraing an end view of an sxemplay solid state totor with
pote windings and excitation pelanity sequencing cireoits domonsteated for sl 16 salient poles
theough 8 four-pole, 60 Wz oycle- pulse #10, consistent with emabodimaents of the present
disclogure,

FIG, 15 js o sgraw dosirating an end view of ap exemplary solid state rotor with
pole windings and excitation polarity sequencing ciroutts devnonsteated for 2l 16 sabient poles
theough a foar-pole, 63 Hz eycle - pulse #11, copsistent with embodiments of the present
disclosure.

Fix. 16 js u disgrant iostraag an end view of an cxemplary solid state rowor with
pole windings axd excitation polarity sequencigy cirenits domonstested for ail 16 saliont poles
thenagh & four-pole, 60 Wz oycle- pulse #12, consistent with enabodiments of the preseat
disclosure.

FIG, 17is u diagram llestrating an end view of an exemplary solid state rotor with
pole windings and excitation polanity sequenciag ciremts demonstasted for all 16 salient poles
theough a four-pole, 60 Yz cycle- pulse #13, consistent with esabodiments of the present
disciosure,

FiG, 18 is 4 disgraw {Jusirating an end view of an exemplary solid state rotor with
pole windings and excitation polanity sequencing cirowts demnonstrated for sl 16 sabient poles
theough 2 four-pole, 6 Wz - oycle- pulse #14, consistent with smbodiments of the present

disclogure,
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FIG. 19 15 a diagram illustating an end view of an exemplary sodid state yosor with
pole windings andd excitstion polarity sequencing circuils demonsiated for aif 16 satient poles

thyough a four-pole, 60 Hy

pulse #15, consistent with enthaodiments of the present
disclosure.

FIG. 20 is & diagrim illustming ar end view of an exenplary sodid state rosor with
pole windings and excitation polarity sequencing circuits demonsated fov «lf 16 salient poles
through a fouc-pole, 60 He cycle- polse #16, consistent with embodiments of the present.
disclosuye.

FIG. 21 is a diagram illustvating an end view of an exemplary solid stste rotor with
pole windings and excitstion polarity seguencing oircuils demonsirated for alt 16 salieat poles
through & four-pole, & By oyele- pulse #1, consistent with emthodinments of the prasent.
discloswre,

FIG. 22 is a diagram which depicts an exemplary two-pole xotor along with necessary
excitgdon eireuit, consistent with embodiments of the present discloswre,

¥iG. 23

s

fouepole waar alimg with

)

sdepicks AN

TOCEFSY g olvowi, consistemn. with embadiments of the present disclosare.

FIG, 24 1 8 diagram which depiids an axewy

v netih pole of an ahemating

\ ih 8 ORERYY 14 o e, consist

Lowath embodimoents of the

grde vofor

present disclosure.

FiG. 28

POk Sy

present disclosure,

FIG. 26

Anpiary SOl state

Fouits oo
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& HIst O

jonof ihe magae

i, conststent with embodiments of the present disclosure,

FIG. 281
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consistent with embodinents of the present disclosure,

flux Hekd from the ead view of an

FiG. 30 is o disg s s

exampla

wi o soquenct

present diselosure.

FIG. 31 is 2 diagram i

ok whindings and ex

fstent

L Comsistent

o pole stator s

[

with embodiments of the present disclosure.

He ot sifuated s J-phass

FiG. 34 i

& diagram i

ading, consistent with embodiments of the present
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diselosure,

FIG. 35 s uiding

* ook, consistent with emboediments of the present disclosure.

FIG. 36 & & diagoam it g an exewmgriany pragdie Booky

FiG, A7 s u dingrans dhusuad

et wdi &

iy 3-phass

ton, consistent with eathodi
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. consistent with embodiments of the preseat
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FIG. 49 iz
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FIG. 41 15 a Gagram il

otess withont stator ool heing od, conststent with embodiments of the present

tosare,

FiG. 42 is 2 diagannid

embodiments of the present disclosure.
FIG. 43558

verofized with & rodor, consistent with embodiments of the present dis

43, g Aeatal iy p yare -
sonad cotmerial penetatuy wineh can be

e geperator in use woday whieh van be

FIG, 44 1 o diagraan Hhasiaiing. a comantsy

3 voii, consistent with cibodiments of the present disclosure.

¥FiG, 43 js adingram thostradng a lateral view of 38 exemplary rotor unit revealing
shewed rotor slots, stip rings, beaving vest and windings, consistent with crabodiments of the
present disclosuzs,

FIG. 46 i 3 dispram illestrating an effect of excitation polarity of 18(F separation
hetween exemplary magnetic poles on an exemplacy external magnetic fux feld which s
emanated, consistent with cambodiments of the present disclosave.

FIG. 47 is a diageam illusiraiing a cross-sectional view of an exemplary rotor
laminate and an exempisry slot wedge of 2 uni-pole (or uni-polar) skewed slot sotor,
consistent with ambodinenis of the present disclosune.

FiG. 48 is a disgram illustratag an inteinal polanty in an exemplacy sotor laninate
fosr an exemplary functionst uni-pole rotor, either mechanica} or solid state, north-pole wai-
pole yotor. consistent with emboditnents of the present discloswee,

Fiz. 49 js u agra ostradang an internal podsrity in an exexapluey yotor lawinais:
for an exemplary functional um-pole rotor, either meckanical or solid state, south-pole uai-
pole rator, consistent with embodinents of te present disclosure,

FIG. 50 is a dingram illustrating exemplary internal windings and an magnetic

podarity for an exemplary functioning upi-pode rotor, either a functioning mechanical or:
state uni-pote north-pole, consistent with embodiments of the preseat diselosuse,

FIG. 31 is a diagram llustrng an exemplary interns] winding and 35 mageetic
polariey for an exemplary functioning w-pole votor, either & functioning mechanical or solid

state uni-pole south-pale, consistent with etihodituents of the present disclosure,

FiG. 52 iz o dis senplany cosventional phiase sy wid g
sfid sigfe rooyy 1o b sl congistent with embadiments of the preseat

disclosure,
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A

embodiments of the present disclnsurce.

FIG, 55 s s oxewgriary sof

bt with

ALED D

&) RIPTION

Ebodiments herein include systems and methods. At least some disclosed nwthods

may be executed, for exaraple, by atleast one processor that recefves instruciions from a non-

tragsitory compuiet-readatde storage mediua, Stanlarly, systems coonsistent with the present
dizciosese may inchode at least one processor and memory, and the memory may be & non-
transitory computer-readable storage mediom,  As usad hereir, a non-lansiony comypiter-
readable storsge medivm refers to any type of physical memory on which information oy data
readable by at hzast one processor may be stored. Examples include tindom access mensry
(RAM), read-only memory (ROM), volatile memory, nonvolatife memory, hard drives, U

ROMs, DV, flash drives, dis

. and any other knowa phivsical storage medinm, Singular
terms, such as “memory” and “computer-readable stovage mediom,” way additionally sefer to
multiple structares, such a plurality of memores andfor computer-readable storage medioms,
As relerred 10 havein, & “memory™ may compise avy type of computer-readable storsge
edinm unless otherwise specified. A computer-readable storage mudium may store

instructions tor execution by at feast one processor, inclading instrections for caasing the

processor o perform steps or stages corsistent with an embodiment bereta, Additionatly, one
or more computer-readable storage medinms may be wiilized ta impletenting 3 computer-
impleniented method, The teroe “computer-reastable storage mediom™ should be understinn
0 inclnde tangibhe ftens and ewlode carder waves and transiont sipnals,

fudodiments of the present disclosure provide nomeroms advantages over prior
systoms and methods, Por example, vanous exemplary embodiments sre diseossed and
duscribid herein tnvolving aspects of an electric machine, such as a genevatir that produces
power with high efficiency and very Tow electromagnetic drag. The relevance of elimination
of the drag to {8 uses and spplications aloag with the sse of supereonductor coils s preseted
and discsssed, For exampie, embodiments of the presem disclosure provide systems and
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methods for a gererator design vituaily free of reverse torque due 1o four design changes
when compared 0 a conventional electric rotary penerator, These dexign teatures, including
Guomeric Tsolation, Singular Stxor Winding Pattern, Shiclding and Unigue Rotor Pusign
e explatned next,

Ceomeirie Tselation: Esch stator anmature induction coil may be focated in two
separate rotor cavities, such that only one side of a stator cotl is in close proximity to a first
magnetized rotor, while the opposite side of the cotl 13 in close proximity (o a second
magnetized rotor, Bath rotors are outside of a closed induction foop, Reverse torque of 2
conventishal generaor may be formed when a single potor excites both sidus of i stator cold,
one being at least one north pole and the cther at feast one south pole. Based on Lenie’s Law,
there 5 an induced current in a closed loop if the magnetic flux through the loop i changing.
The divection of the induced cuvent is such that the induced magnetic 1teld oppases a change
in fhus, In the case of the present disclosure, the magneisc fiehd of the rotor s geometrically
removed and isolated from 4 magnetic axis or conter Bne of  stador magnetic pole,
Therefore, reverse torgue does pot occur b any significant extent dwe o this geometric

separrtion of the would-be opposing magaetic poles.

Singul

‘inding Pattern: A statoy avmature may be wound with fapping cotls
i weire siots such that a disection of comrent ow i te lapplog coils is identical in alf slots of
ar individual rotor cavity, However, as the cotls exit stator tnduction slots, the coils are
physically wound in opposite directions therehy creating opposite magnetic pofarities and
effectively cancsling available magnetic polarity which sy otherwise foma snall amount
of effective toverse torque.
wire slots, which allow flux Hakage between pamow sepments of side fron and back fron and
aund-paole reor flos soch that an armatsre coil wmductive power generation may be attained.
However, no significant reverse torque is developed.

or Design: A modified saliest pode rowmr may be a singular altornating ont-

pole (function as single-pole) rotor. The design of the wmodiffed salient pole rotor allows
noetd magnetie pole fux For 360° of yotation tollowed by south mugnetic pole fhay for 3607

of rotation. This rotor design does not exhibil a detectable magnetic conter pole or center lne

which could tend ) Bae wp on swall magnetic poles of 1 stator and thenshy develop sore
counter Wrgue. Rotor magnelic coils are excited through stip rings by a solid state 13 power
excitaiion system which allovws altereation between north magnetic pode and south magnetic
pote tor a full 3607 of rotor surface. The frequency may be conwolied by o separate small
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meotorized sensor wheel o asold- ot and programmable logic conter,

LELRRILY

which may be reguiated o any destred irequency through a master computer conuod
regardtess of the speed of generator miors.

The solid state statie rotor disclosed herein allows the penerator rotons o be oporated
in any ewbodiment or desizn of generator stator. It alows the magaetic poles of the rotor (o
be rotated at any speed without consideration of power output fregueney, The frequency can

be controlled by an excitation etrcuil vagher thaw by the speed of the totors. This design

alosws flexibility in power owput by increasing and decreasing the speed of the rotor ficld
without akering the freguency. For example, 3 generator opesated at 3000 xpm’s can double
the power output by facreasing the operating speed of the votoy magnetic poles up o 64K}
s of mote, Alss by decreasing the power, the power can by reduced is tow us desired by
progressively decressing the speed of the rower bul maiataining the frequency by timed
excitation of the mtor coedls, If the condocior material with very ow sesistance to electron
flow is eraploved (a room tensperature superconductor, such as graphene conted magnet wire,
s used 1o wind both stator and rotor, an lactease in power output can be realized with oo
change tn inpui power. Alternatively, a generator 1459 or 1710™ the size coulid be haift ko
peperate the same powert nput if using such superconductor cofls.

According to some ciabodiments, these glorementioned design changes in the
gepembor allrw an unchanged mechanical energy demand by the generalor onio a prime
mover regardless of the electrical 1oad aevoss the statov coils of a generator all the way up ©
s makisum poswer vuiput capacity, The aforementioned design changes encapsulaie 8 yotor
of a solid state system with no moving pats, the wotor does aot rotate within 4 stator cavity,
the magpetic poles rotate in proper Sreguency and sequence 0 as 10 gencrate a desired

electrical power outpus and the sohd state rotor may be wsed to retrofit any conventional

generator, single-phiase, two-phase of theee-ph

According to some embodiments, the fiest and second members do aot have to be

driven in & syacheonized manner because the alternating first and second magnetic polar
ave synchronized by a solid stare PLO excingtion system which fives an sppropriate lead of the
uni-pile magaetic polarity whan the PLC receives a sigaal from a photocelt sensir and wheet
semsay driven by o drive motor ab any destred frequency, for example 6 Hz, A solid state
frequency genetalin way also be wsed,

According 1o some embodiments, AC power can be generated when both the first and
second members of the slat rotor pairs an provided with appeopriate altemating first and
second magnetic polavities. DT power may be generated itom the same skot votor pairs when
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the First slol rotor of the pair generates only a first polarity and the second sol rotor generatis
only a second polarity, This allows for changing the genevator from AC pawer w T3 power
anddoy back 1o AC power by changing & divection and doration of the excitation cusrents n
the appropriste pole, which may be accotuplished in s programuming change in the exeltation
PLC which may be “slaved™ 10 a master compuies.

According to an embodiment, sach slot rotor mesaber has st foast an alternating pair
of at-pole maguetic poles, Le., aliernating the fiest magnetic polarity with 8 second magnetic
polarity, wherein cuch slot rotor member is capable of rotating about a fongituding sxis, n

¥

this embodiment, the tirst and second sotors are ant-pole for an entire 3607 of crcumierence
of the first and second rotors, The sni-pols cirouit excited by 4 solid state switching system
athinws all of the rotor windings (o be switched in alternating divections, L., switch the entie
voor from north pole w0 sonth pole and south pole back to sorth pole. This destan change

altows a PLC solid state comnuatator cizeuit, which contenls the excifation cirenil to apply

excitsion carrent to-the first slot rotor mamber and the second slos sotos mernber W generate
magnetic Nux i one of the magaetic poles of  fiest podanty associaed with the slot rotor
messber 30 s poer second (30 F2) or 60 times per second (60 TE2) regardless of the
position of the siror in the rotutional space and 10 generate the magnetic fux when the
associhted one of the magnetic poles of the sceond polarity associated with the second slob
rotor member 1 applicd with an excitaion cureent thereby geneming a magnesic fug of
oppostice polanity such that magnete coupling occurs between the volor magaetic pole. side
foon, back ixon and statior siot cotls. This eimbodiment allows a geperator rotor (o be opested
At any speed with the trequency betng controlled by aa excitation circodt vather than the speed
of the motors.

Aceording to some embodiments, structure of the rotor wiadings must be altered in
ardier 1o operate as  functional ved-pole wior. Wher a bipolae rotor i exefted
stmuitaneousty with north pole-nonh pode or south pole-south pole, sternal poles canced 4
large portion of external flux. The uni-pole is in acteality two complete dipole
electromagnets combined and separated by & mu metal/steel flux retum plate, but contained
within the single rotor. When a dipole magret, for exawple magpet A with coils, for example
{ay and (b}, is excited, {a) is excited 1 4 porth pole divection while (b} 18 excited in & nosth
pole divection vwith (1) being on an opter o surface with the rotor; simultancously, a dipole
magnet, {or example magnet B of the unt-pole with coils, for example, () and {d} is excited,

(e} 35 exvitad in 2 nouth pole direction while (d) i excited a porth pode direction, This
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isolation of magnetic cofls A and B {rowm each other allows {ull nonh pole flux tor 360° of
rotor surface and allows alternation with south pole flay tor 3667 of rotor surface,
Funetionality of this eoton design is further improved by a necessary skewing of coil
winding slots which are separated 180° from cach ofticr, The skew is vequired to be abous 2
cmand shewed in opposits direction from the st slot skew.
n secordance with emwbodiments of the presem disclosure, 2 method for reducing
drag in an electric geasrator that includes a change in geonwtric design and placement of a

series of upi-pole cither sttic or rotary sotors {n relation to stator coils aloag with & system of

magnetic shielding which results W very minimal teraction. of the rotor wmagnetic fields with
induetive magnetic fields of the stator when the generator is connected to an electric load is
disclosed. This change in design comprises disivibuting fivst mumbers of slof rotor pairs slowng
an outer periphery of a first siatdr secton having induction wiadings accommadated in slots,
Second aumbers of the slot rotor paixs way be distributed along an outer periphery of a
gecond stater section having induction windings accommoduted in slots. The stows of the first
stator secton and the second stator section way be axtally sligeed along 4 lengih wise ansd
depth wise access, The outer periphery of the second statoy section gy also comespond to
a5 jnner circamterence where veference 15 mude 1o 3 cireutar or other sujiable shape stator,
The tnner periphery of the first stator spetion and the inner periphery of ke second stator
sectionr may be adizcent 10 each other. The first members and second members of the slot
voror pairs may inchude stot uni-pofe rotors having at least one paiv of wound anmawe pole
seetions of an alternating firstand second magnetic polarity, The first and second merbers
of the slot rotor pairs Wy be rotaied n a syacheonized manoer such that a first one of the
pole sectitns of the first meraber having a first magnetic polarity and & second one of the pols
sectjons of the second member having a sccond magnetic polarity may be aligned with the
shots 10 provide reaxitnum flux density o the induction windings o fnduee a cusrent flow
theretn. fn other words, the finst and second magnetic polarity may be alternated in sequence
such that cach rotor aperates as an altemnating uni-pole mior, Le., nonth pole for 3607 of rotor
surface, altermated with south pale for 3607 of rotor surtace. The sliemating north pole-south
pole for 360° of surface is made possitde by a design and winding pattern. The (st and
seeond sagnetic polavity of slof rotor paivs may be rotated in a sugnetically syachvonized
manner such that the Hrst pole having a fiest magaetic polacity and a second magnetis
polarity of 4 second pole are loeated 1 geomenic adjacent corners of the first stator and
sucond stator. Accordingly, a first side of a stator srmature coil way be excited with a fimst
magnetie polarity and a second side of the stator armature coil may be excited with a second
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magnete polirity such that masinuan fux density may be provided in the induction windings
inorder o induce a current flow therein,

Fhe fist wember and the second mether of the respeciive skt xodor pairs may he
aligned with aligned stots of the first stator section and the second stator section along
nespective length wise axis of the first and second members and the siots such (hat the length
wise aris of the first and second members ave o pormal alignment with the depth wise axis of
aligned slots.

Avcording o some embodiments, the first and second meshers may be magnetically
shielded such that Hux generared by the flest and second members may be directsd only tnto
the shts so as w ruinimize flox leakage and magnetic deag resulting from interaction of the
rotor pairs with the stator magnetic fields, The fivst nwmbers and the secomd menbery
shieldiag means may be insenasd 1o respective openings provided m the {ivst and second
stator sectjons, for example in a tooth ron between skiwed stattr sfols such that only the
wooth fron directly over the arei of the stot muy be exposed 1@ the magnetic ield of the first
and second magnetic polanty of the rotors, The respective opemings may be armanged i a
length wise alignment with the slots, w partially shield the first and second members and can
be prvided with & longitudina! opening correspnding 0 4 longitadinal opening f the siots
inorder w provide magnetic conumunication with the corresponding lonptudinal openings of
the slots and uliwately 0 the windings disposed therein, AL power may be generated when
the first and second merabers of the slot votor paies are provided with appropriste sliemating
Tirst and second magnetic potagies, DO power may be generated from the same slot sotor
pairs when the first slot rior pair generates ondy a fist polarity and the second siot rolor pair

wenerates only 3 second podarity, This allows changing the generator from AL power t O

power by changing the excitation current tn approprigte poles, which may be accomplished
by prograusiing changes in the excitation PLC conwoller, According 1o an ewbodiment, the
{irst and second members may be shielded such that fhux generated when an excitation
carrent supphied 10 the armatures of the first and second moembers may be disected
subsiasiatly toward the stots,

fach shot rotor mersber may have at least a pair of magnetic poles with one of the pair
of magnetic poles having a first magnetic polarity and another of the pair of magnetic poles
faving 8 second msenetic polacily, Hach slot rotor meniber is capable of molating about
loagitadinal axis. The slot mowor pates may be disposed along the stot pairs such that the
inductiom coil winding disposed in the slot pairs are exposed 1o magnetic fhix geaerased by

she sod votor pairs.
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According o one eimbodiment, the tirst poladity of slots may inclode four wive slotx
and the second polarity of slots way include four wive slots, Lach of the fivst stalor section
atwt the second stator seetton may have a substaniially squave shape with the wive skis
located in comers of the sguare, where the fivst stator section and the secoad stator section are
concentic aboot 2 Jongitudinal axis of the dual stator. In this emabodiment, geomistric
isolation from the magneo motive pales in the staor gready redoces the drag forces botwoeen
the stator and wagnetized rotors. Accouding w0 one embodimient, the lirst polanity of slots and
the second polarity of stots may contain up w0 12 wite slots, but 5ot Himiied to 12, cach
withowt stgnifieant incresse in drag forces.

According to some embudiments, the excitation cireutt may include a commiator
cireuit (either moechanical or solid state) associated with the frstand second skx voror
wmeahers, the commuutator chreuit selectively coupling one of the 13rst and second skot rotor
mewbers (0 the excilation current as the apprpriate ones ane sotated in iming sequence,

n secordance with embodiments of the present disclosure, 8 method is disclosed for
reducing deag i ap electoie generator, incleding a change o geometric desiga and placement
of the yotors in refation (o stator magnetic poles such that the stator magnetic poles that are
crazied by the flow of Joad current in the generstor ave geometvically isolsted from the rotor
cavitics and are shickded by a svstem of magnetic shickling as well 85 g winding which
provides elecromagnetic shielding and canceling of the effective stator magnetic poles
secondary 1o efectrical load corvents in the stalor winding.

According to seme cishodimeats, ndsetion cotly ane bisected by cutting each tum of
4 coif and plactng coppectors on the severad ends such tha a3 the coils are placed ingo the
induction wire siats the coil tuens may be reconnected. The physical shielding consisis of
metallic mu metad shielding snd clectromagnenie shiclding around & votor cavity, Purther,
shiclding #& provided by a winding pattern in the rotor cavity potiion of a stator. Sull further,
reduction in magnetic interacion hetween the rotor magnetic pofes and the potental stator
mugnetic poles may be accomplished by the further uniguencss of the stator winding patierns,
which consists of bi-directional current thow in adiacent windings during load currem flow
which neutralizes inductive magnetic polarity of the stator. This shielding and geomwdric
isolation of the rotors from the potential stator magnetic poles crested by the stator induction
windings resulls in very miedmal magnetic hay Hikage of the mior magnetic fedily with the
wductive magretic fields of the stator when the genevator 1 comnected to a full electric load.

This dusign altemtion rom conventonal generators conprises distributing fivst members of
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slotxotor pairs alung an ouler periphery of a first stator section having induction windings
acconmnodated in slots in an inner periphery of the votor pair cavities,

According o some embodiments, the shits wre nudiiple axially aligned siots which
iy be skowed by one stator sl woth width or slow pitch. The skewing of the slois is
uttlized 10 reduce the aie gap permgnence hasponics cassed by the slots as the sotors wiile
past the wire slots, Second siembersof the rotor paivs along an outer periphery of & second
stator sectios may have nduction windings acconamndated ja slots in the inner peviphery of
the stot rotor puir cavitivs,

According (G some cirhodiments, e slots of the st stator section and the second
stator section are axialy aligned with a skew by oz stator shot tooth width or one siot pitch,
alung u lengih-wise and dipth-wise acosss, Acoording o some embodiments, sn oumter
poriphery of & seeond stator seetion may correspond w an inner cirevmberence, wheore
reference 15 mude 1o g cireular or other similar shaped stator,

According o some embodiments, an imer periphery of the [irst stator section and an
inner peviphery of the seeond stator section way be adjacent to each other, "The first members
and the second membees of the stot solor pairs may inctude sk potors having at least one
wound grpstue altirating pole section which may be excited by a solid state excitstion with
4 gating vocchanism which affows the entive rotor pole seetion of the wound srinasiare to
alternate between a frst and second mugnetie polarity.

According o some embodiments, the livst and second members of the slot rotor pairs
may be poated in a synchrondzed manner sach that & first magnetic polarity and a second
magnene pelarity ave aligned witht the stots to provide maxinwem oy density in the induction
windings to tnduce # current How thewin.

Aceording to some embodiments, the Hrst member and the sceond member of the
respective sfot sotor pairs may be sligaed with the skewed aligned shoty of the fiest stator
section and the second stator section alomg respeetive fengih wise axes of the firg, and second

5 0f the first and second menbers are in

mpeahers and the slots such that the leagth-wise ay
normat alignient with the depth-wise axes of the aligned sfows,

According tir some emshodinents, the first and seomd mentbers may be magnetically
shivlded such tha the fux generated by the st and second mesibers may be directed into
the induction wire shots with miniwal inleraction among the mtor pairs amifor the stator
magnetic lield, The tiest memhers and the second membens shielding is accomplished by 1wo
meeans, First, a mn metal shielding means may be instaHed at strategiv Jocations o separate
the rotor niagnetic fields smong the fotors and from the stator teagnetic fields, Second, the
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potor cavity and stator inductios windings provide a net zero magnetic fluy intetacting or flux

finkage between the magnetic Jields of the rotors and the stator.

According o some embodiments, the rotor pair cavity openings 10 the first and the
second stator sections are only suilicient o secommodate the stator codl winding process,
After the winding process is compleie, the opeaings way be chsed by placement of
removable famiraed staor sections, This 3609 laminated tunnel along with skowing of the

stator slors provides equal {lux lukage between the magnelized totors and the stator iron for

the entire 3607 of sotation. bn operating conditions, & magnetic bearing effect nay be
provided thereby vliminating drag between the magnetized rowy poles and the stator iton due
wy irregular (ux linkage snd resultant air gap harmonics.

I an embodiment, there ave no stator opentngs. The skewad stator slots are wound
by severtag the coil turms and placing connectors on the severed ends, When the coll s
are faid ino the skevwed slots of the stator, the connectors allow the coil turns 1o be
reconnected,

According 10 some ermbodiments, the frst and second members wiay be driven ta a
synchronized manney that incindes taratag on an excitation cumrent in an armature of the st
one of the magnetized wai-poles of the flsst member having a first magnetic polarity atan
instant in time when the tisst member s diven in g st direction, An excitation curment in zn
asmature of the second mewber Bavisg a second magnetic polasily can be similarly turned on.
The sfol opemings in the rotors are skewed in opposite direction to the skew of the stator to
climinste sy remaining harmonics in the air gap between the rotrs snd the stator, A
power can be genevated when both the first and second wewbers of the slot rowor pairs are
provided with appropriaie alternating first spd second magnetic polarittes. 1O power muy be
generated from the same siod rotor pairs when the first shot rotor of the pairs generates only &
Tt polarity and the second sk rotor pair generates only a second polacily. This allows
changing the generator from AC power (0 DO power hy chanping sequencing of the
excitation carrents i appropriate potes, which sy be accomplished by a programming
change in the exciation PLOC contvolier. According o sorme embodiments, the induction
windings cag be connected for AC power, DU powes and 1 single-phase or 3-phase “high-
wye” or Mow-wye”; however, & delta conpection is not prohibited,

According 1o some embodiments, the fraguency of the generated power may be
changed by altering the speed of the first and second members of the slorxotor parrs andfos

altering the fregueney of the excitation to the fiest and second rotoss.
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in acenrdance with crthodiments of the present disclosure, an electomagrelic
assembly for an electvic generator may be provided that includes a duad stator having a first
stator section and 3 second stator section,  Rotor cavities of a first polacity sre asvanged on an
outer periphery of the st stator section, Rotor cavities of a second polavity are avranged on
ap outer periphery of the second stator section. Again, as noled above, with respect toa
closed geomeiric stator srangerpent, the onter periphery of the second stator seetion can refer
o an nner circondetence. Respective tnnet pertphieties on the first and second sections are
disposed in adjacent telation and can include & back-froa of any desived dimension disposed
vhere between t improve magnetic coupling through the induction wire slois. Bach of the
{irst and second polagity tolor cavities are alipned along a fengh wise axis and sy contain
induction wire stots which are skewad the distance of a sfot pitch or width of i slot tooth,
aligned along a lenpth wise and depth wise agds, respectively. Bach of the slots hag induction
coil windings disposed therein, The assembly may funther include sk sotor paies within the
rotor cavites, Each slot rotor hag an aliernating magnetic pole, altiernaing botween 360° of
the fust pode and 3607 of the second pole. Lach sloteotor member ts capable of rotating
about & fongitudinal axis, The slot sotor pairs are disposed along the stot pairs such that the
induction coil wiadings disposed in the yotor cavities of the stator may be exposed o
with 3 magunetic shiek! placed in approposie shivls sepavating the roor cavities from the stator
magneiic poles. The shielding imay be made from mu wetal,

In an embodiment, slots assoctated with the first polavity are comtained in four rosor
cavities and slots associated with the second polarity ave contained tn four separate votor
cavities, Each of the first stator sections and the second stagor sections may Bave a
subsiantially square shape, bat pov confined o syuare shape, with the sotor cavities Jocated in
the covners Of the squave, wherein the Hest st sections and the sconmd stator sections sre
copcentzic about a fongitudinal axis of the dual stators. This embodiment affords geomeiric
isolation from the mragnet motive poles in the stator, thareby greatly reduciag the drag
forces berween the stator and the magnetized rotogs,

Actording tir some emshodinents, the st polarity of slots and the second poladdty of
slogs may contain up o 48 wire slots, but not Hmited o 48, Fhe stots are wired suef tha the
360 of skots are wound in 8 counter-clockwise direction and are Iapped by 364" of shots

wound in a clock-wise direction. Theretore, the induced north pole cancels thefnduced south

pole, therehy elecyotagnetically isolating the retor wagnetic fields from the indseed

potential stator mapnetic fields,
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According o soine ershodiments, an excitation cireudt may be provided w apply an
excitation current to the first slot rotor wamber and the second slot rotos wernber s0 48 o
generite the magnetie flax when one of the magastic uni-podes of the first polasily associated
with the sbo votor membes s excited when the associsted one of the second polasty is
excited. The excilation cirenit can fusther remove the excitation carrent from the st sfot
rotor metber and the second siot rotor member in ordes to remove the magnelic Dux in an
instant.

Aceording to some emboditents, the magnede pole or poles of the fisst slot rotor
mentber atd the second S0t zotor menber may dbe supplied with a constam exciaion current
oy may be activated in such g fashion that the eatire 3607 circumfensace of the rotor gy
alternate between first magaetic podarity and second magnetic polarity,

o an evabodinent, the fvst and second wiors ave uai-pole, Le, north-pole aliernating
with sowth-pole for the eatire 360° clrcwmierence of the Jirst and second rotors of the rotor
puir: The uni-pole circult excited by ) wolid state switching system allows all of the rotor
windings 1o be swilched w aliemating directions, e, switch the entire eotor from nosth pole
o south pole and south pole w north pole.. This desiga allows the program PLC or
commutiator eircuit, which controls the excitatton cireutt to spply an excitation current 1o the
first slot rotor member amd the second siof totor members so as 1o genarate the magnetic fhux
in 1he one of the magnetic poles of the first polarity sysociated with the slol rotor member, Tor
example 30 thmes per second (50 iz or 66 traes per second (60 Hy) vegardiess of the
position of the mor in rotational spuce and i generate the msgnetic flux when the assoclated
ane of the magnetic poles of the second polanty sssociated with the second siot rowr member
is appliizd with an excitation curoent thereby genurating a magnetic flux of opposite polarity
such that magaetic coupling ccours throwgh cach slot and the intervening back iron and stator
coils. This allows the generator rotoes (o be operated af any speed with the freguency being
conwotied hy the excitation cirewit rather than being controlled by the speed of the oo,

In gnother embodiment, a copventional rotor or sroature may be replaced by flat
meimbess of high efficiency electrie steel andfor graphene laminated high officiency elecirical
stecd alope andior lmninated with graphene. The armature snd states may be fabricated fiom
laminated materiad of high magnetic permeabifity, The two members misy be flat and may be
in a variety of shapes, for example, squar, rRotapgaiar, ete, The aunaiore and stator may be
manufactured with wire stots n parallel. Preformed or pre-wound coils are piaced into the
slots und eopnected I proper fashion, The two parts may be assenibied by placiag them with
wire slots facing cach other and wire slots in passiiel.
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Rederence will vow be made i detail w he exemplary eishodissents implemenied
according o the disclnssre, the exampies of which are tHustrated in the accompanying
drawing.

FiG. ¥ s a diagram tHustraing a cross-sectional end view of an exeraplary votor

lamisate revealing saliont pole frons and mu meta) flux refurn ring, conststent with

shaft 15 which bas boon slin i

S FE I he opensad and veisl
QT N B PEORLOR ARl e

oo

sectional end view of an exemyrlary vidor

made of lazer cut disc X revealing satient poles 39, mu nretal Mux irow, and pole izon

windings consistent with crbodiments of the present disclosure. Esch zaliznt pole may fave

fz

3R

K oand L, and

3 sy b

bholis ane shown all

pab epd viow of s exe

> Fashion and ¢ 08

s aitom (e
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FiG. 4 is a diagram Hustrating a view of an exemplary sofid state wotor body 703
revealing 1 wound salient poles as well a3 a fux return ser, consistent with entbivdiments
ST

By resam insert,

in accordance with cmhodinents of the present disclosare, a method is dischosed for
removing reverse orgue from a rotary elecirie generstor that inclades replacement of the
copventional dipoks o spinning rotor with @ sni-pode, dipole, or muath-pole static solid state
roror insert whick creates rotating magnetic poles and generales electric power, Since the

oty is stationary, there s no energy conseining imeraction betwees the magnetic poles
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formed in 2 stator iron when the geperalor is consected 10 an eleciric Joad, nov does the
generalor requite encrgy o spin & rotor at & proper frequency.

Fhis redesign of the rotor §s aecomplishaed by, for example, but not Himited o cutiing
laminates from efectrical steel in a desired dlameter, for example. § inches, but st imited W
6 tnches with, for exasple, 16 salient pole pteces, but aot Budted 1016 of egoal size and
distitbution, FIGs. 5~ 21 deseribed fater ustrate this redesign. The pole pieces may be
wound with a desived and appropriste electrical wagnet wire, The magael wire coils may be
terminaied in fwo leads which anay be comnected to an a computer controlied gating systen
wsing, tor example, a programmable logie center (PLC), allowing swiching in an ahernate

fashion from a fisst polarity (o g second polarity and frov the second polanity o the first

polarity by wse of, for example, @ MOSFET gating system in an exvitation civiwil. b a vase

of 4 four-pole otor deseribed wer in FEGs, 23, 26 - 31 and 3333 fore

unple, the salient
poles are wired into four groups of foor poles pes group, oF two groups of eight poles per
group, but not Himited to two or four groups,

In & case of a 60 He power and a four-pole rotor, pole | of groop #1 s a Sest palarity
and pofe 1 of group $2 (s 8 second polarity, Pole |of group #3 is a first pelarity and pole 1 of
zeoup #4 s 3 second polarity. Pole 1 from cach group may be excited by asolid state exciter
board chanel #1 (CHIG Pole 2 from each group may be excited by  solid state exciter
hoard chasnel #2 (CH23 Pole 3 fronveach group may be excited by a solid state exciier
board channel $#3 (CH3). Pole 4 from each group may be excited by a solid state exciter
board channel #4 (CH4AY, Pole | of esch group may be excited and, for examgle, 2.084
mulliseconds later, pole 2 way be exetted; then again, tor example, 2,084 williseconds ater,
pirde 3 may be excited: then again, for exwmple, 2.084 milliseconds tater, pole 4 may be
excited; and, for example, 2.084 milliseconds later pode 1 may be excitsd again, and the eycle
repeats,

Pole circvits may be excited with a first polarity DO power carrent in 4 lisst eycle and
the second podurity DO power careent in & second eyele, The fivst and second eycles muake up
one Al oycle every 16.667 milliseconds in the case of 4 60 Hz current, Appropeiate
adjustents weay e madis for other frequencies, such as 30 e, Esch pole way be excited

for, for example, 4. 167 miliseconds with, for exampie, a 4,367 millisecond collapse tme for

vach wagnesic satieat pole, The axcilaion wave progresszes clockwise which distons sach

pole as it is forming, which pushes the magnetic flux in a progressive clockwise fashion by
the repefling fluy of the preceding podes. This in effect comstamly pushes discrete separated
& & by

magnetie poles in a clockwise cirewlar fashion at a desived frequency and the poles are

[y
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sepatited, alternate Tist polarity and second polasity. Accordingly, every complete 16,667
mitliseeond cycle, the excitation switches from first polarity to second polavity such hat the
four distinet magnetic poles continge 1o rodate without physica! rotation of the rotor membaer
tiself,

Ina case of 8 two pole magnatic rotor described tater in FYGe, 22 and 32, sulient poles
may be wired inw two groups of eigh pole pioces per group. Pole pieces in each group may
be connected t 3 ciroult from the exciter system. For example, pole ¥ and group #1 s 3 first
polarity, pole 1 of group #2 s a second polarity, Pole 1 for each group ssay be exeited hy
solid state exciter chaanel #1. Pole 2 for each group may be excited by solid state exciter
foard channel #2. Pole 3 for cach group may be excited by solid state exciter board channel
#3, Pole 4 for cach gooup wmay be excited by solid state vxeiter board chinnel #4. Pole 3 for
cach group may be excited by solid state exciter board channgl #3, Pole & for each group
may ba excited by solid state exciter board channel #0. Pole 7 for each group may be excited
fry solid state exciter board channel #7. And pole 8 for cach proup may be exvited by solid
state exciter hoard chanaet #5.

For example, pole 1 of each group may be excited and. for example, 1042
milliseconds later, pole 2 of euch group siay hi excited. Pole 2 of each group may be excited
and, Yor example, 1.042 milliseconds ster, pole 3 of cach group may be excited. Pole 3 of
cach gronp may be excited and, for example, 1.042 milliseconds later, pode 4 of cach geoup
may he excited. Pole 4 of weach group may be exctted and, for example, 1.042 milliseconds
later, pode 3 may be excited. Pole 5 of each group way he excited and, fur example, $.042
nutliseconds later, pole 6 wmay be exctted. Pole 6 of each group may be excited and, for
example, LO42 milliscoonds later, pole 7 may be excited. Pole 7 of cach geoup wmay be
excited and, for crample, 1.042 millisceonds fater, pole 8 may be excited. Pole 8 of cach
group may be excited and, forexample, 1042 mitliseconds fater pole | of esch group may be
excited, and the eycle repeats.

Fhe excitation polaty changes with vach eycle. Therefore, in the vase of the four
pole wnit, the polarity switches two times per cach 16.667 milliseconds and with the two pole
unit, ihe polacity of the excitation switches two times per 16,667 midlisecnnds/ovele for a 60
Hz current,

For exsmple, (i a case of a uni-pole magnetic rotor deseribed later in FiGs. 24, 25
andd 38 - 40, 16 satient poles are wired 1nto four groups of four pofe pizces per group, Adl 16
pole pleces may be exeited north pobe, for example, for 83335 milliscemuds: and then alt 16
may be excited south pole, for example, for another 8.3333 milliseconds, such that each
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complee cycle w ol 160667 milliseconds. Pole pleces in each group may be connected o a
cirenit from a PLL deiven exciter system. Accordingly, pole picee #1 of group #1 may bea
fisst polarity: pode pieces #1 of group 2, 3, and 4 may be a first polaty for one cycle; and
then all switch 1o a second polarity for pole prece #1, 2,3 and 4. That is, the entive rotor
alternates between first polarity fir 3607 and second polarity for 3607, Adlernating polarity
may be controlled by, for example, 8 MOSFET gating systern, The speed of the rotating field
18 ot relevani o the generated cuerent freguency. The frequency may be contoollad by a
copputer controdied gating systom, for example, for o 35 e, 5 60 Ha, or any other desired
Treguency. The speed of rotation of the magnetic feld may be contralied by a rate of
progression of excitation.

For exsmple, i obiain 3 rotation tate of te wmagnetic field at, for example 7,500 mpm,
the following sequence applies, Pole picce #1 of cach group waay be excited and, tor
example, 0.5 milliseconds later, pode piece 2 may be excited: and, for example, 0.5
miliscconds later, pole picce #3 may be oxcited; and, lor example, 4.5 milliseconds stiil later,
pode piece #4 may be excited and, for example, (.5 wdlliseconds Tater, pole piece #§ may be
again excited, and the cvcle ix repeated untif an excitstion polarity (s switched: Each pole
piece may be exeiled, for examplis, 0.1 willisecond., The pole vircuits may be excitud with 3
fiest polanty BC corrent in ke first eyele snd g second polarity DC current-in the second
cycle, Namber one eyele plus mumber two evcle make g compleie AU eydle

Fhe strpctare of rotor laminates and rolor windings must be altered in order w0 operate
as ¢ functional rotating mapnetic feld, When a conventional bipokar rotor is wited and
excited such that both poles of the votor are cither north pole or sowh pole, e, nosth-novth or
south-south, the tnternal podes cancel a Jarge portion of the external magnetic ffux, Asis
discussed below with vespect to FYGs, 46 - 51, the extemnal flux dropped from 40000 gauss o
FOO gauss for a H-fold deterioration in fux density when the polarity was changed from
nerth-souk o sorth-north or south-south.

In order #r eoprect this detertoration issue, 1 opi-pode solid stite rotor may be
constructed such that the poles of a uni-pole rowr which opposes another pole of 3 uni-pole
rotor by LS00 is actuaily wound and constructed as two complete dipole magnes, combined
and separsted by mu metalsicel flox setarn structine positioned between the two dipoles,
Whun dipole mageet A side swith outer eoll (a) and ineer cofb i) i exciied, (&) may be
excited aorth pole facing out mwand the ohservers and (b may be exarted north pole facing
out tirward the observer with () being wound in the outer potor slot and (b heing wound in
sthe inner rotor slot. Stmullaneousty. wagaet B side of the ani-pole may be excited with the
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outer coids (of and inner colls (d), where (©) may be excited nosth pole facing outwird toward
the observer and (3 may be excited novth pole facing outward toward the observer, Isolation
of magoes A trom B by a mu metal steel flux return apparatus along with the aboyve widing
pattern sllows fudl north pole fux of, for example G000 gauss on the pole swrface of every
activated oor pole and aliersating with south poke flux of, By exanphe 6,300 gauass for foll
360 of satien. pole shoe surface attatned by ahemation of posttive snd negative excitation of
the Jeady via @ MOSFEY gating systen.

Fhe excitation polarity may be controled by aliering g DO power feed current by the
ahove mentioned PLO. The DO power feed may be controlled by a master PLC which
altemates the 1O polarity by use of the MOSEET gating system, which alterpates the
polarity. for vxample, every 83335 milliscconds in the case of a 60 iz curvent and, for

examwple every, {0 milliseconds in the case of a 30 Hz cunent.

The design of the solid state static rotor of the present disclosure alows the generator
rotors i be operated in sy embodiment or design of 3 penerator stator. The design allows
the rowor nagnetic peles © be rotared ab any speed without considesalion of power ouiput
frequeney. The frequency can be controtled by an excitation cirenit rather than by the speed
of the rotors.

As noted earlier, the redesign of the rowr is accomplished by, for example, cutting
laminates frony electrical steed fn a desived diamater, for exauple, 6 inches, but not limited

s. but oot lmited to 16, of equal size and

G inches, with, for example, 16 salient pole pie
distribution, FIGS. 5 - 21 describud next illosteste this redesign, where the pole pleces may
he wound with a desired and approprate electtical magner wive.

Filx. 8 is o diagran iHustrating an end view of an exemplary solid state sotor 70 with

pole windings and excitation polarity sequencigy cirenits demonstested for ail 16 saliont poles

theagh & four-pole, 60 Wz oycle- pulse #1, which generates the o

consistent with embaodiments of the present disclosuse. Solid stae rotor 70 v
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FIG, 65 a dingram iosratiog an end view of an exemplary solid state rotor 760 with
pole windings and excitation polanity sequencing cirowts demnonstrated for sl 16 sabient poles
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FI1G. 8 is a diageum iHustrating an end view of an exemplary solid state sotor 70 with

pole windings andd excitstion polarity sequencing circuits demonsiated for aif 16 satient poles

through a four-pole, 60 Hy cycle- pulse #4, consistent with etnbodinents of the presem.
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FIG. 9 s a diagram tHustrating an end vigw of an exemplary solid state rotor 70 with
pole windings and excitsiion polarity sequenciag cironiis demmonsteatis! for &l 16 salient poles
sosgh a foue-pole, 60 Hy cyele- pulse #3, consistent with cmbodimests of the present

chuclosare, 3 FHL Qisa

Y

vsitent pofes

Batt T8 qre 2iany reyven o
aft 18 are also pevesled.

e

noti pole $2 s labated

potes -4 Tach

Crosor poke cons oanar obo

The nonh I')\‘}“ W NRY ot

fas

W dopds are

by fone sotor
FIG, 10 s o dingraw (Nusirating an end view of an exemplary soHd state rotor 70 with

pole windings and excitation polanity sequencing cirowts demnonstrated for sl 16 sabient poles
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FiG. 11 is a disgram llpstrsing an ead view of an exeoplary sohd state rotor 70 with

pole windings and excitaion polarity sequencing cirouits demonsteated for all 15 salient poles

shrough o four-pole, 60 Hz cyele- pulse #7, consispany with embodiments of the prosent

disclosaes, Rt

eraues e Setabing magnet

speatex pabse $F of o id0
* ol pamion and Dwe

A wnd shadt 15w

H o
iy are ¢

SN

v exolted av in FIG0E,

X FOUGE Podes,
FiG. 12 is a disgram illostraing an end view of an exemplary solid state vowor 7 with
pole windings and excitation polarity sequeneing circuiis demmonsteatid for &l 16 salient poles
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+ $3 s a dingram illestrating an end view of an exemplary sofid state rotor 70 with
pode windings and exeitation polavity sugnencing civeuits derponstraied for all 16 salient pailes
through & four-pole, 64 Hz ovale- pulse #9, conststent with cwbodiments of the preseot.
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F1G. 15 is a diagram illostrsting an end view of an exempiary solid state votor 70 with

pote windings and excistion polanity sequencing circuits demonsteatisd for all 160 salient poles

thwough s four-pole, 60 Hz cyofe - pulst‘. #11, conststent with embodirnents of the present
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FIG, 17 ix a diagram ilastrating an end view of an excuplary sofid state rotor 70 with
pole windings and excitation polatty seguencing chowts detsonstrated for all 16 salient poles

idyid

theough & four-pole, 60 Mz cycle- pulse #13, eonsistent with embodiments of the p

disclosure, Boor Wi

om of 8 fouepol

K of rotatti

jo ot pole consists of four eleow

X

el et

d as M-N, witk

winnd nagnet v

oxeitats
byt

£IG, 18 v a diageam illusitating an end view of an exenplary sofid state rotor 70 with
pole windings and excitation polavity seguencing cixeutts demonstrated for sl 16 satient piles

through a four-pole, 60 T2 oyole- pulse #14, consistent with emabodinrents of the presem

3 YRANNOTIT £
RV fO

w FO wep generatis

IR RSET f

LS and

fond prddes

BHECERH Y

DECER

10

20

30

40

o0



(131 JP 2023-179767 A 2023.12.19

W 2018/065635 PCTEP21GTIONT

Pas MEN, with ¥ e ¥

e

FiG. 19 s a diagram tllustrating an end view of an exempiary sofid state votor 7 with

pole windings and excitation polarity sequencing cireuits demonsteated for all 16 salient poles

sheosgh 2 fovr-pole, 60 Hr cycle- pn'ise #15, consistent with embodisnens of the present
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FiG. 28 is a disgram illustranng an end view of an excmplary solid state votor 73 with

pode windings and excilation polarity sequencing civenits demonstaed for gl 16 salient poles

theosgh 3 four-pole, 60 He cycle- pulse #16, consisient with embodimens of the present
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xeited as i FIG, B, except the yu

sronsps have shifind by fift poles

Fifz, 21 js o diagrac Jlostrating an end view of anexemplary sobid state votor 7} with

pole windings and excitation polaity sequencing circaits demonstrated for sl 16 salient poles
theough 2 four-pole, 60 Wz cycle- pulse #1, consistent with embodiments of the present
diselosure and deseribed in FIG, 3,

Fiz. 22 js o disgram which depicts an exemplary two-pole rotor 71 along with ils

excitation cirout, consistent with embodinients of the present disclosure, Inthe cas
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consistent with eonbodiments of the present disclosure, FH: 37

in KRG 36, Phase feg (1423

depiers @ o

2, consistent with embodiments of the present disclosuwe, The
stator cotls #1-48 (not shown in FIG. 38 may be wound as follows: Coil #1 betweea fotor
cavity $d6a and 146h, coil #2 hetween rolor cavity $46b and 146¢, coll #3 between rator
vavities 146 und 1464, coll #4 batween rotor cavity 146d and 1464, coil #3 bebween rotor
cavities 146e and 1465 cotl 36 baween totor cavities 1461 and 146g, coil #7 batween tator

cavities 146g and 146k, coil #8 between rotor cavities 146h and 146e, With the sotors

outside of the stator cotl Inops, there 18 0O thagnetic imeraction hetween the totor magnetic

25, andthe stador roagnetic podes, therefore, may greatly reduwce or sliminate sev
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or electromagretic drag.. As described shave, the solid state rotor 2 rotates the magnetic

poles but keeps the physical rotor body stationary. By use of geometiic isolation of the rotor

magnetic poles fon the stator magnetic poles and the solid state totor, reverse ongue may he
reduced. Therefore, the only energy reguived o powar the generator may be the 1 power

neguired to excite the rotoss
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> pdong wiih S rouy

Fis, & is ulingram

2 another sopventionat g

ihe prosend il

Fiz. 45 js o disgram ilostrating a lateral view of an exemplary rotor uoit showing

skewed rotor slots, stip rings, beaving vest, and windings, eonsistent with embodiments of the
present disclosure, The diagram Hestrates a nad-pole wotor aad slip riag assembiy with rings
capable of providing excitation of @ positive and negatve lead to four separate

clectromagnets and one addy current ground {riags 9-173 The rotor body 2 may be wmade by

laser cut dises of| for exavple, 034 mm anneaded electiical sieel, The dises are stacked on v

Jig in such a Fashion that the wire sl on either side may be skewed from the slip ting end to
she non-slip ring end of the rotor, The laminates ave dipped In motor insulation varnish and
haked, For example, 300° Funil cured. The rotor body 2 i depicted oontainlag magpetic
cutls 3, which are made ap intermally and are electrically excited by slip rings theoogh
appropriate leads. Also iHustoaed are beartng rests § and 7 for shaft § and an eddy current
discharpe lead @,

The rotor unit Hilusirated in FIG. 45 is pulsed north pole irst polartiy) for 360° of
votor surface throogh two leads (+) and (). The north pole exeitation slternates. for example,
30 or 60 times per second with south pole (second polarity’y for 3607 of ooy surface,
Allernating polatity excitation may be secomphished through the save two feads by
utilization of 8 MOSFET excitation gating systeun.

The cxettation for the second polarity Gsouth pole) s as follows: Magnet (A), o2, as
Qustrated in FIG, 483, has winding slofs 19 snd 20 {e.g., FHGs. 48 - 313 which are wound
with appropiate magnel wite and conpected such that an owter coif (2) may be achvated in 2
clickwise fashion in & second polavity {south pole) when viewed from the outer surface of the
rotor perpendicular o the coil. An inner coil () of magoet (AY may be wound and connected
such that the tnner cofl way be activated in a clockwise fashion in a sate second potarity
{south pole) as outer cotl () when viewed frony the outer surface perpendiceisr to the cofl of
the rotor portion which makes up mugnet {A). Magnet (B} {e.g., in FEG, 48) hus winding
slots $9aand 20a (e, FiGs, 48 - 31) which are wound with appropriate wire in a clockwise
fashion and connected such tha an outer cotl () may be activated fa a scoeond polarity (south
pole) viewed from the outer surface of the rotor perpendicular (o the coil,. An inner coil (d) of
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magnet (B in FIG, 48 may be wound in a clockwise fashion and connected sueh that the
ier coif (&) may be activated tn the same second polarity {south pole) as the outer coil (a).
inner coid {h) and ouer cotl (¢f when viewed frxom the owter surface of the rotor and
parpeadicalar to the coil of the rotor pontion which makes up magnet (B),

FIG. 46 shows an exemplary conventional dipole rotor when nperated as a dipole and
as a mopopole totor, where the structare of the rotor faminates and otor windings are aftered
froperate as 4 fanctonal sei-pode elécromagnetic rotor. When a conventional hipolar rotor,
iflustrated on the feft side in FIG, 46, is wived and exeited sueh that both poles of the rotor
ase either porth pole or south pole, Le, nomh-nord or south-south, the inteenal poles interacy
wr cancel g Jurge poron of the external ftux. FlG. 46 shows an effect of excitation polarity
of 1807 sepavation betvween exemplary magneric poles on an exemiplary extemnal magnetic
fhax field which may be cmanated. In the exaraplie of FIG. 46, the external flux may deop
Lem 4000 gavss for the dipole generated Hux at the noth and south poles on the Jeft side of
she drawing 1o 100 gauss for the ani-pole generated flux at the aorth poles on the right side
of the drawing or a 3 fold deterioration of external fux density, The external flux frowm the
mono-pode operation may be only, for example 2% of that of an operation as a dipoe. In
order o covrect this issue, the uni-pode of the present disclosure is actually two complete
dipole electromagnets, combined and separated by s mu metal steel flux retam plate and
cotained in asingle wtor as discussed tuinedistely below,

FiG. 47 is a disgram illustratng a cooss-seciional view of an exemplary votor
lamigate and an excmplary stot wedge of 2 uni-pole skewed shot yotr, consistent with
embadiments of the present disclosure. FUG. 47 depicts @ cvogs-section laminate of the sotor
shown in FIG A4S, The sitor body 2 wmay be cwt from, for example, 0.34 mim electvival steel.
Winching shovs 19 and 20 ave swound with appropriste magael wire and connected speh tha the
outer coil 15 sctivated fa a st polacity and the inner cotl is activated in 3 second podarity so

that a fuil noth pole tace can be generated for 360° of rotos sarface, alternated with a full

(0 of south podi rotor susface, The kevways 23, 2ta, 21h, 2 1o ane spimfed from the center
larninate woward the slip tng end and wward the son-slp ring end a3 is the mu metal shield
slot 22 {0 order wy accommodate and foxu the spiral shew of the wire slots 22a and 22h, The

slot wedgelocks 23 into slot 18 e order to help stabilize the rotor at operating speed,

Keyways 21, 21a, 21 and 21 adso alige and stabtlize the yotor al operating spesd.

Compresston rod holes Za, 2h, 2¢, 2d, Ze and 2 contain compression rods, which also hold a

retention ring 1o further stabilize the rotor dusing operation,
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inorder W operate in electromagnetic uni-pole rotor of the preseni disclosure, ortn
operate & first polarity electromugnet TROY separated frora another first polarity electronugnet
anc/or operate a second polarity electimmagnet 1807 sepasaied from a2 another second polasity
elecromagnet, stucteral winding and excitation changes may be ditferent from that ol a
comventional clectromagnetic rolor.

FIG, 48 ix a diagram illusirating an tnternal polarity for butiding an exemplary
funcrional usi-poke rolor, either mechandcal ar solid state, novth-pole uni-pole rotor,
consiztent with embodiments of the present disclosure. FIG. 48 illustrates a dipole magoet
(A side with outer eofl () snd haer woil (b)) excited, Outer coil (1) may be excited with
nopth pode facing out woward an cheerver, and tnoer codlh) may be exctted with notth pole
tacing out tivward the observer gg well, with (4) wound in 4n ouler rotor slot and (b)Y wound in
an inaer rotor shot, Simultancousty, gt (B8) side of the vai-pole may be cxclied with
outer coid (o) and jneer codl (d). Outer cotl {c) sy be excited with north pole facing outwurd
woward the observer and (d) may be excited north pole facing outward towasd the observer 4s
well, Isolatton of magnet (A} side front magnet {B) side by 4 mu metal steel lamnate flux
vefum plate andfor ting allows full north pole tlux or, for example 600G gauss for the fult
307 o wotor suetne and allows alternation with south pole flux for 36 of rotor surtace by
ahemation of (+) and {-} exciiaton of the leads via a MOSEED gating system, for exanple,

The winding stots 19 and 20 of magnet {A) i Fllz, 48 muay be wound as Hostrated ia
FIGs. 3 - 81 with appropriate sagnet wive and coanected such ihat the outer coif {a) is
aetivated in & counterclockwise fashion in a fivst polurity viewod froay the outer serface of the
rotor and perpendicolar (o the coil. The inner eotf () of magnet {A) may be wound and
connected such that the inner e may be activated s & vounterclockwise fashion in 1 same
first podavity as ower coif (&} when viewed [rom the outer surface of the rotor perpendicsiar
o the eoil which makes up magnet (A), Magoet (BY's winding shats 193 und 20a Musiraed
in FIGs. 86 - 31 may be woond with approprisie magnet wire in a counterciockwise fashion
and connected such thut the outer coil {ey may be zotivated in a frst polurity when viewad
from the ouer swrface of the votor and pespendicutar to the cotl. The inaer coit {d) of mapnet
(B {e.g., in FYG. 48) may be wound (e.g.. 85 shown in FiGs, 38 - 51) in a counterclockwise
fashion and connected such that the inrer cot! () muyy be activated tn o same first polarity as
ointer coid {8, inner coil (), and outer cotl () when viewed Toay the outer surfacs of this
rotor and perpendicadar 1o the cotf of the votor postion which makes wp magnet (B},

FIG 82 in el

ing an oxengury convenibmat Fophase staor with 8

st sotor 18 o congistent with embodiments of the present
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iR

LA

6.

A solich-state electromagnetic mitor, cimpising:

a plurality of salient pole pieces arvanged around a supporting struciuce,
wherein a first end of sach salient pole plece is attached o the support stroctane and a
second end of each salient pole plece points outward sway {rom the supporting
structure;
sl

wires wound sround each salient pole piece.

wherein when the wires of the plurality of salient pole pleces are sequentially
excited by an excitation civcuit, the salient pole pieces are energizid o provide 3
maoving polar magaetic feld in the form of distinet magnetic poles as desived o

acconmplish power generation,

The solid-state clecromagnetic rotor of clain 1, wherein the oy salient poli pieces

are excited 1 & dilferent polavity al any gives time,

‘The solid-state electromagnetic votor of claiws T and 2, wherein the plurality of
salient pole picees are divided in N-groups, and the salient pole pieces within each

group are sequentially excited cach for a pradetermtned amount of tme.

The solid-state clectromaguetic sotor of claim 3, wherein thi salieat poe pieces

within each group are excited, euch delayed frony the previous satient poke plece, exch

for the predetermined aimnunt of twme.

The solid-state electomagnetic rolor of claims 1 - 4 wherein e solid-state rotor is a

ani-pole wior, and the pluradity of salivm pole plece:

are excited in 2 single polarnity &

any gives Hme.

The solid-state electromagoetic totor of clats 1 - 5, whereln the wires wound around
cach salient pole picce inclodes an inner wire closer 1o the suppoting steuciure and an
outers wire farther away [rom the supporting stroctues, whereln he inser wire sod the

ouler wire are excited so that the salient pole plece fonns 4 dipole magnet.

The solid-state electromagnenie yotor of claims 1 - 6, wherein the pluradity of salient

pode pieees nclude at least one palr consisting of 4 fxst salient pole piece and 4
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.

1t

second salient pole plece 180° opposite 1o the first salient pole piece, wherein the
wires are wound around the first and second salicnt pole pieces such that when the

wires are excited, the {1

st and second satiem pole plices fomn two complete dipoles,
The volid-state clecromagnetie yotor of clasn 7, foyther comaprising a shivlding means

between the first sulient pote plece and the second salient pofe piecs,

The solid-state clectromagnetic rotor of claim &, wherein the shiclding mesns contains

e ietal,

A systeny including the solid-state electromagnetic rotr of claim 1; a stator, wherein
the rotor is placed inside the stator: and power leads configored w0 provade at least &
postion of output power 10 & storage device where 3 portion of the stored posser is

ntitizeel 10 re-excite the sotor,

The system of claim 10, wheretn the stator s 3 stator of 3 conventional electric power
generatir,
Fhe sysiem of claim {0, wherein the sty tnelades 2 spectally built stator housing,

‘the systern of clatm 12, wherem the stator has multipie rotor cavites.

Fhe system of elaim 10, further comprising storing at feast a portion of the output
pawer o g power siarage device.

The systern of claim 14, wherein the power storage devive is one of more batteries.
Fre system of clati 14, wherein the power storage device is an electric grid,

The system of clatm 14, wharein the power storage devies is any type of suitable

storage techaology,

An assembly for providing power genesation, comprising:

an electric power generator stator having a stator housing: and
a solid-state power genenor cotor placed into and attached t the stator
housing, wherein the solid-state power generator sotor rermaing stattosary and

generates & rotating magnetic field sequeatially excited usiag an electionic excitation
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14,

I3
L

28]
-

28

24,

systemm, whetein a portion of ouiput power from the asseuibly s fed back w the

axcitatinon systern

The assernbly of claim 18, wherein the selid-state rolor is eopstrucied of a sevies of

adhjacent salient poles attached to0 3 central support shaft,

The assembly of claims 18 and 19, wherein the solid-state rotor is constructed by

cutting faminates and assembhing them i the torm of 4 sotor of appropriste size.

The agsembly of clatms 19 and 20, wherein the sofid-state zotor 1 constracted of 3

ferrouagnetic material,

The assernbly of elatin 19 and 20, wherein the salient poles of the sodid-state sotor are

wonnd with magnet wites.,

The assembly of clsim 22, wherein the magnet wires sde connected (o pxeitation leads

from the excitation system,

The assembly of claim 19, wherein the saliont poles are divided {nto N-groups of two
ot foue o other appropriate nuaibers and the windings ace conpectd by leads t the

eXCRAon Sysient,

‘Fhe assembly of claim 24, wherein the excilation sysiem inchlades ndiipie chaanels
and the multiple channels are eespectively conpected o the salient poles of each

Qroup.

The assembly of elairs 23, wherein the excitation sysiem excites the safient poles
within each group sequentiatly such that discrete alternating magaetic poles rotate

paralle! 10 the surface of the sofid-state woror ot a predetermined spead and frequency.

Fhe assemdie of clatm 18, wherein the dlectronic excitation system includes i

compuer-controfled slectronte gating systera,

Fhe assemble of claim 27, wherein the clectronic gating system witlizes one or more

MOSFETs.

A pOWeE generator, comprising:

a stater having a cavity and stator wives configured to provide cotput power;
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i
e

34,

a3
w

26.

(5]
-3

a static motor nserted in the cavity and vutside the stator wires, wherein the
statie rotor includes:

i suppirt strdeire:

a plurality of salient pole pieces circularly arranped around the supporting
structune, whesein 3 first end of each salient pole plece {6 attached o the suppirt
structure and a second end of cach salient pole piccs is towsrd an inner circumference
of the cavity; and

wires wound sround each salient pole piece,

whevein when the wisss of the plucaiiny of salicat pole pleces are sequentially
excited by an exciation circuit, the saliont pole picces are enorgived 1o provide 8

moving magnetic tield cowprisut of distint pojes.
The power generator of clatm 2%, wheretn the static rotor is a solid-state rotor,

The power generator of claim 29, whuerein the stator further techudes wire stots inthe
cavity, whereis the stator wires are. wound in the wire slots ssch thay cucsens tlow ina
fiest portion of the stator wires 3s in 2 first direction i all wire shots and cureeat flow
in a second ponton of the stawor wires §s in a second direction opposite o the fivst

dirertion inall wire slots,

Fhe power geperator of claim 31, whereln the stator further inchades a shiclding

maans between the wire sfots,
The power generator of claim 32, wherein the shiekdiag means includes i metal.

The powet generator of claim 29, wherein the stafic rowor is a N-pote sotox, and the
plurality of salient pole pizces are divided into N groups, wherein sach group of

salient pole pitees 35 excited in & diffevent polasity 4t apy given time.

The powergenerator of elatar 34, wherein the pluratity of salient pole pleces within

cach proup are sequentially excited cach for a predetermined amount of time,

The power generator of clatm 29, wherein the static rotor 8 a w-pole rotor and the

pluratity of salieat pole pleces are exetted i a single polacily at any given tme.

The power generator of clainy 29, wherein fregquency of the output power is controlled

by varying an excitation cycle used (0 excile the winss of the salient pole pleg

S,
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A coptzoler for contolling & power penerator having & static totor, wherein the static

rotor inclading a plurality of salient pole pieces cach wound with wires, the controlier

comprising:

conpecton wriminals couspled 1o an electric cirenit connected 1o the wites

through terminal blocks; and

3 processor configured to!

determine an excitation cyele based on a target frequency of the power

penerator; wd

switch the electric ciresh (© exeite the wires 1o exe

iz the plucality of

salient pole pieces sequentially according to the excitation cycle such that cach safient

pole plece is energized in 4 Hest polarity in 3 fivst half of the éxcitation o

it sl

epergiaad tn a seoond polagity in a second hatf of the exeitation eycle,

‘The controdler of claim 38, wherein the processor is further configured to receive &

signal from & soli

OJUEERC Y geni

the power generator based on the sigaal,

- andd detemmine the target frequency of

‘The controdier of claim 38, wherein the clectric cireudt includes a pluvality of

switching elements, wherein the processor is conligueed 1 seguenially switch on and

off the phorality of switching elewents within the excitation cycle.

The controller of claim 43, wherein the plurality of switching clements are MOSFET,

Fhie controller of claim 38, wherein the provessor s further configused 1o sweiteh the

electric civeudt W0 excite the plarality of salient pole pleces 1 a single polarity at any

gives tme.

The conrolier of claim 42, swherein the provessor i further condigured to divide the

plarativy of salent pole pleces imo N groups, and switch the electvie elrenit to excite

cach group of salicat pole pleces in s different polarity at any given e,

Fhe controfier of claim 43, wheeein the processor is further configurad to excite the

salieat pole pleces within cach proup seqguentiatty cach for a predetermined amoun of

Hme.
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45, The conttoller of claim H), wherein the plurality of switching elements are switched

46.

47,

A

o and off 1o provide pulsed coment o excite the wires.

A wethod for controlling 3 power gesermar aving 4 static rotor, whevetn the static
rotor inchuding o phovatity of salient pole pieces cach wound with wires, the method
cOmprising:

determining an excitation eycle based o 2 tueget frequency of the power
genenitor; snd

switching wn electeic cirouit oonnected 1o the wires (o excile the wirss ©

energize the plurality of salient pole pleces sequentially according to the excitation
cycle such thas each satient pole ptece is energized tn a first polarity in a fiest half of
the excitation cycle and energized in a seeond polarity in 2 second hadf of the

excitation evcle,

The mothod of claim 48, further compriving receiving o signal foom 2 xlid-siaie

Sosggspizis: w and determining the target lrequency of the powes penerator

haged on thie stgnal.

The snethod of clam 46, wherein switching the electric clrenit inchudes sequentially

switching on and oft a pluvality of switching elemenys ol the electric cireutt witlin an

excitaon eycle.

The method of cladva 46, wherein switching the e clrcuil coraprises exciting the

plurslity of salient pole pleces in a single polarity & any given time,

The wethad of claim 46, wherein switching the electric cireult includes dividing the
plurality ol salient pole pizees into N groups, and switching the eleciric areuit o

excite each group of salient pele pleces Lo a differem polasity at any given Hiwe.

The wmethod of clatmn 33, wherein switching the electric cireudt Ructher including
exciting the salient pole pieces within each group sequentially each for a

predeteomined amount of e

A pon-transitory computer readatde mediom huving instructions stored thercor,

whrein the instructions, when executed by a provessor, perform zmethod fov

hid
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contolling a power genersior having a static rotor, wherein the static rotor includes a3
plurality of salient pole pieces each wound with wires, the method comprising:
determining an excitation cyele based on a taeget fregquency of the power
penesator; aod
swikching an electeic circuit comnected 1o the wires 10 excite the wires to
energize the plovafity of salient pole pleces sequentially according to the excitation

cyele such that each salient pole plece is eperpleed W a finst polayity ina fiest half of

the excitation cycie and energized B 2 second polarity in a seeond half of the

excitation oycle,

an
2

An electric circuit conmected 10 wines of a static rotor in 8 power generatis, wherein
the static rotor incleding a phrality of salient pole pleces wouad with the wires, the

slectronie cleeuit corapeising:

a computer controfed excitation system having st least iwo contend channels;
and

a plugality of pole switching civerits coupled ko the at feast two control
channely, whieein the poleswitching ciyeuits ave connsctid to the wives of the
plupahty of sslent pole picces, wheretn each pole switching circuit inchudes 8
plusality of switching elements switched on and 0ff by the al keast two control
channels o excite the wires i energize the plurality of salient pole pieces

sequentially,

34, The electric chreui of elaim 53, whevein the plorality of switching elenents ave
switched secording to an excitation cvele such that cach salient pole piece is
energized in a first polasity ta a Grst half of the excitation oycle and enexgividd i 3

second polarity 10 & second half of te exatation cyade.

RN Fhe electric cireuit of claim 33, wherein the phuarality of switching clements ane solid
shate: switches,

36, The clectric ciroudt of claim 53, wherein the phurality of switching elerents ave
MOSVET.

37, the elecixic cirenit of olajm 83, wherein cach pole switching vircuit in the plurality of

hing cirewits further cotaprizes 4 contact block having a plurality of contact,

57
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&,

él.

62,

63,

podnts, wheretn when a swaching element i switched on, cutrent flows 10 the contact

block through gt least ene conduit.

The electvic cirgnit of claum 53, wheretrt the plueality of pole switching cvcuits are

powesed by at least one battery.

The electrie cireuit of claim 53, wherein the pharality of swirching cleraents ane

switched on and off to provide pulsed cursent to exeite the wires.

The electric etreuit of claim 59, wherein the plurality of pole switching cirouits
peovide 2 first pubsed curvent to 3 fiest salient pole piece for 2 predetermined amount
of time snd subseqoently provide 8 sceond pulse current 10 8 sceond salient pole piece

adjacent 1o the first salien pole piece for the predetermined amount of Gae,

The electric cireuit of claim 33, whereis the plurality of pole switching circuits mre

each conpected 10 a group of saltent pole pieces and configurzd 1o excite each group

of salient pole pieces in a different polarity at sny ziven Hme.

‘Fhe electric obreuit of claim 61, wherein the plurality of pole switching circuits are
further configured 1o excile salient pole picces within each group {or a predutermined

arnoant of e

‘the electric arreuit of elaim 33, whorein the compuoter controlled excitation systors is

& prograveatable fogic center (PLCY cireuit.,
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(57) Abstract: A solid-state electromagnetic rotor, comprising a plurality
of salient pole pieces arranged around a supporting structure, wherein a
first end ot each salient pole piece is attached to the support stnicture and
a second end of each salient pole piece points outward away from the sup-
porting structure; and wires wound around each salient pole piece, wherein
when the wires of the plurality of salient pole pieces are sequentially excit-
ed by an excitation circuit, the salient pole pieces are energized to provide
a moving polar magnetic field in the form of distinet magnetic poles as de-
sired to accomplish power generation.
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