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(57) Abstract: The objective of the present invention is to provide a rotating electrical machine in which temperature distribution is
made more uniform by improving the flow of cooling gas to heat generating portions. This rotating electrical machine has a sali -
ent-pole rotor 11 and a stator 12. The salient-pole rotor 11 includes a rotating shaft 15, a disk-shaped spoke 22, a cylindrical rib 23,
and a plurality of salient poles 25 which are disposed radially on the outer peripheral surface of the rib 23, and each of which is
formed extending in the axial direction of the rotating shatt 15. The disk-shaped spoke 22 is provided on an end portion of the sali-
ent-pole rotor 11 on the side opposite to the side from which the cooling gas is fed in, and through-holes 231 which pass through
from a space inside the cylindrical rib 23 to the plurality of salient poles 25 are provided in the cylindrical rib 23.

(57 B#:

[(fEH]



WO 2016/2037:78 A1 |IIWATL 00T 000 0

cNUIKD
DT FE
| R

ERS

12 0

1t

BEIMOY—ILEZR - -EEIREHR IR

H

R

"NEIERE 1 5 D
%
e

0)\
5F

1
2

111%, @igEr1 5&., ARKDR
BEEINZ

1=
HR—
BFoRAED



WO 2016/203778 1 PCT/JP2016/002961

[0001]

[0002]

[0003]

[0004]

[0005]

Bl # =
FEADEF : [OEER
52 ip sk

AFEBORFEEEIZ. RBFOEGEFZE L. TORIRAUNSDEANTIHEY
AFENZBEDHADOEEERICET 5,

BRiil

RHESHELITRERE L THVWONSOEEKIZ. BBHOERT. &
VZDRBHEEGFONBEZFMEDNEREFR > THUCEEFZEBLTWS,
RIBFOERFId. ZOOEEHOEE A REOARICEY {1 5z [iRiK
DRAR—=T, ROCZDORAR—Y OHABICKAREAS—EMICERY FiF5hTw
ZABKROY TEET D, 20 TONABEICIE. EEEDREHBEHIRIC
I, TNENOESHOBMAERICA > TETICEEINTHSY. Ihbd
BIUBO R E I I AHESEIABLIN T WS,

D& DBOEBHOBEINAERNDO—D & LT, RIBFEERF OIS Fin
RN SRENMI[DEYAFZFNSBEDIANANREBINTWE BRI, FEFX
18R .

BE, RBHLERTFRUCZEOAEZECEEFIE. BAEFEOT7 L —LALRIC
RIS TWS, 2O7 L —LRICET B RIGH0ERT O[O EREH O —imRlC
WERAD7 7 AT ONTEY., OEEOLEERICHWNS D PILARICE
B3, 77 VICLYZERINALESIZ. AEE L —LORNAEEETOD
HEMA & OBICERIT 5NN Z N L CRBIOERF O RS RIIHRERICIE S
N, ZORMARSES (FimRED »SEAMICH > TEEF R URIBHOE T
ICEM-> TR,

ERDO &I ICERINAANKIE. BETFOSRKRE DI LK. BET
ERBFEERT & DOEICHEN., Lk L) TOABEEICERIT Sh/-E8ED
RIBEOZEEICIH LIAZNhD, ZLT. IhbZFEARZEHAMICTENTER
B LOL, gid LEERBO7 7 VORSMAISET 5, . BE



WO 2016/203778 2 PCT/JP2016/002961

[0006]

[0007]

[0008]

[0009]

F & BB OERT & DBICHENZEZEIO—EIE. BEFEHRODFRAMICE
[TONKBRSY I M E@E> TEEFOAUICTHEN., ZD%. BULLARRLA
ERT 7 ORIMAET B,

CO&DH7%, BEAARNTIE. BEKIERIBHCIERT O Finflh S5 IC
Ao TEEFRURBHLETICEN > TRNEH. DEEHROEEIL.
B L Fimflh & RFBIORERICEIF T ER L, CORFMUTERSES A
%, TAbL, EROBRSHARNTIE., OEEHOFRR (BEFRUR
B EERTFDEREB) ICNTI2RORNN—AEOLD, BRESHBIRHE—
&R B,

RS

FFEF SCHER

IR BEBITE 6 —9 05 4 7 2R
P OBE
FRANFRL LD &ET5RE

D& D ICRBIEER T O Fimflh DB EAK[AEY AT NS BRESEIAOD
ClER B TIE. EBIICH T IRDRNA—ABEDH, BESHN’RE—
PR AN

AFEANFERL LD ET2REIF. RRIBICNT 2RMIDORANERET
B5ZEICEYBREPHOHE—bEM>OEImBRERHETEIEICH B,
REEBRT DIHDFE

AFPDEREDOHREICHK S OEERKIE. BBFOERT. kU DRIERDO]
LTONBEMECEREZER> CTEHCEEFEZA L. J ORIEBHCIE:F D
FEFRANSDEMINEYAZTNZBRESHNAOLEER TH > T, 7L
RiBOEnF . [OEskhe. C OEEMOAEIC—FMICERY T S5hM
BRIRDAR—7, ROCZDRAR—7 OHABICRAERIS—AFRNICERY T 5h
TWBHEBRDY) 7 &, 7isg") 7OA4REICHIRICEE I hEh Eh[CE
EDENTEICHE > TR S M. BEICIX ARSI SO I Wi EHE Dz



WO 2016/203778 3 PCT/JP2016/002961

[0010]

[0011]

[0012]
[0013]

[0014]

[0015]

WBeaBL, AIRAERRORR—7 %, RIGKRIBHEET O, RIEEAEKID
RiEY IAAUERERICER T, D DRIEABROD Y TICIEEDORAIOZEEL, SHEI
SEREORBEICELCZERAZHRITLIEEZFHET S,

FEEHICENIE. )V TICERITONEERBAZE>T. BRORIBEDE
FISE > THRDPBEDAINIEHIKTESLDT, BIFH—LERELHREZED
ZENTED,

S 1 D & 7 A
[EIAFBEO—EMEMEICHIEEBEHOMFERTH 5,
[H2]K 1 T LzOEEROBEMEO—E 42~ TH 5,
[E3]AFERADMDERRREICIR D CIEBHOMMERTH %,
FIAERET H-HDFRE

IR, AEBAOEEDOHREICOWT, MEZSR LU TEMICERBYT %,

TRUM2ICEWT. AHPEFBEIEREBRE L TAVWLONSOEHE
K1 0lE, BEBHELOERTF1 1. RCEOABZMEDCHERZFR> THCERE
F12%89 2%, INHRBHEERF1 1 RCZOARZECEETFT 1 213
. B0 L —L61 3HICEITFLNTWVWS, COT7L—4L13RICBITS
RibfZOEnF 1 1 OOEsE 1 5 O—wAICITERBO 7 7 1 6 A&&IT 5N
THY, DEREH1 5 DEERICHEWVWS P PILARICERT %,

BRI L—L1 30REEETEF 1 20A4EAICEITShAERERT 7
EDEICIE, BEEFT1 8HRITONTWVWS, 771 6ILLYERINALZE
KEF. ZL—4L130RE. KUCERKRT 7 04E (ML) KRNI
TAHEB[ 1 8ICESN., CDAENB/ 1 SEHRAANERT HEE. AN
. RBELOEF 1 1 ORSAmE (RREZmAD IKEbhsd, LT 20
R RIRER (Fimf) ASEETF 1 2 RUEIBHEET 1 1 ICEH»> TR
BHENRND,

RIGHEEEF 1 113, AR LAEEE# 1 5OARIC. RA2 1ICLkY—&F
BIICERY T S NEARRDODRAR—7 22, RTODRR—T 2 204RIC
NEENS—FNICERY T OoNTWAHEERD) 723%283%, D)7



WO 2016/203778 4 PCT/JP2016/002961

[0016]

[0017]

[0018]

[0019]

23DAR@EICIE. B2 THRT LIS, BEEDRIE2 5 A BEHR IR S
N, B2, FNTIARET TRTLDIC, OE#E1 5 0HAAICA> TREX
nNTW3, ChoREB2 5 OAREICIE. TRThRHEER2 6 MELOII N
TW3,

JZ T, RBHEERF 1 1 28T 2HRIKORAR—71E. I ORERE]
BF 110, 7ok LAsEKEY AA & IFREMOERER. Tab5,
AT DOREY AHAHERICRAEIETRITWD, LA > T, O 1
SEOAHEEMBROY) 72 30RAEDEICIE. DY T230E#HFEOE
BIChle>TERBOEE2 7% L%, £, BFERKDOY T23I1TiE. %
ORAICHER I NZEE 2 7 HSEBEDORE 2 5 FICiE C5EBREDER
A231%, V7230RAEDIFERIHICHE > TEIT S,

FEERICEWT., DEEM 1 0 DFeRls, RGHEEF 1 11k, 20O
g8 1 5 AHROMC—AMICOERT 5, COEEICHEVWTI 7 16ICLYTL
—L1 3ADERE SV TNTRICERIND, STYTIFEBICERIhE
XL, TL—L1 3SORNERCESERT 7ICLYREE1 8ICERNIND

o TLT., ZOmAERT1 8ZHRAEANEBRT DR, MAINNAT[ERD
o BB, REER1 8. IRLABWVWSAZHDSHE/IA TEBL., TNLHAH
N TRITIEHAED 58 (REXIZEHE) MEBRIhTHEY., JL—541
SHDEK[EDRIIMICELY ThznET 5,

A1 85 BBLLERESIE. AFAKELTI7L—4A1 3HROMRE
EMhS, BEBEEETT 1 RUVEEF 1 2B THRAEZIOERINS
o COAFTIE. BEF 1 20FMH1 21 52830 T 2 HICEEF12&
RIGHEEF 1 1 EOBICHEN. I5IC, AFRKROY 72 3ROZEE2 71
s,

EEF 12 &REBHEET 1 1 &OBICHRAATIE. EEERKIC

—EIFEEF 1 20K ODDFEBRFAICERINEBRS 7 b (HREEB) %
BOTCEEF1 2248 LANSZONNITTN. BERT 70RE (K=
THE) 2RRARICHENT, 7721 6 DIRSMAl (RRAR) ICET 3, &



WO 2016/203778 5 PCT/JP2016/002961

[0020]

[0021]

[0022]

[0023]

[0024]

. BEF12&RBHEEET T 1 EDBISHENZAMNTIORKYIE, T2
SOABICHEIRICER I NIERORE 2 SEZEHAMEISH> TRh, &
NOBEHORIB252/HMLEDB, 7721 6 DRKMAICET 2,

HERD Y 72 SWITHENARKIE. TO TR (RrAim) HHERIR
DAR—=D22ICL>TEIMNTVWBRZENDL, VT 23 DAMEICEITLON
EBA231%28Y. AR LABEBORIB2 5EICHKNS, T4abb. &
NOEBA23 128> TEEORIB2 5 BICAIIMSHEI N, LrEEl
FEOTHRMA (RRER) ~b+osiH[tMHtEIhd e b, RiGH
OEF 1 1 2F6%FEH—IC8FHTHIENTES,

e BEFT12IC2WTH, BEA23 1 2@>TRBEOETF 11 &
DOEICEBINDIEIENMHLE I EMNS. TOHEFRARICK T ONALRR
LARWBRSY I hADBREBIEBARL. £EMICIZIFE—ANEAN TR E @
%,

M3 TrRTEFEOHETIE., BIRIRKORAR—722I1C, TOREEZERBT

B2 2 1 %2527 TW3, M1 OERMETIEK. AEKRDY 72 30K
ThEIREFARKORAR—7 2 2IC&>TEE, HEROY 72 3RICHEN L
BEGA, VT 230RMEICERITONLERL23 1 2B THNELDIC
B LTWBY, C0FE. 2ENAERERIAZI(RYBELZZ&H'H
%, COLIICERABRIAIAELQYATSZ &, 2ANLERENED TS
ZEMND, ARROAR—7 22|10, ZORBZERTZ2BRA22 1 %%
it BREDSABEICKEISRLAVWE D ICTHET 3,

CDEIICERFL221 5B EICLY. TORKERBERAET S
ET. EEMICRTHaMBRAENE LN, LHs, BBFL231%@
BHORIBE2 5EICHAREIELRIBTES LD ABERIEMICAE TS
ENTES,

e, AERD ) 72 30NEAEENAY 208 1 5 DAREESD (Z[E
27R) I, M1 RUEH3TRTELDIC. REEMI 1 2BYNT (BEA
7)) THLW, T4b5, OEE#R 1 ON’RREFKOEZE. T OEIFIC



WO 2016/203778 6 PCT/JP2016/002961

[0025]

[0026]

[0027]

[0028]

[0029]

. RENNMLI AR OREER2 6 £EET 2REERI 1 AVLNID
o COMEBEMI 1ILBEICIYERTZOT, AHMIHSEFMISET I
ZEBROY) T2 3HWOEME2 7TITHET 5,

COEDICEHRTNIE, BEICLYRRLALRERRS 1 Z28WITHAT
22EMNTED,

IHIC, ERULARBEDI 1OAREIC. 1 TRTLDIC, [ClE:E1 5
DENAMEICA>T 74325 —FEMICERITTEHELWL, TOT7 43 2130
gl 1 5 EHICOE L. MEAAANDERRTEZEL S,

CDEDICHEHRTEIEICLY, REEMI 1 ORE I SICEMICHEAT
XHEHIC, BBEATEAANOERSEELDZEND, BE2 TROES%E )
T23ICRITIEEEBA23I 1 ABITTLY —BRIEXRMICER TSI EMNTE
%,

AHEBOWL DDDORBEHEEHFIA LD, ThOOREMEIEHE LT
RBRLEBOTHY. RPOHEEZRET DI ERFRERLTVWAWL, Ihb
FRAERTEIE., TOMOIFTIZIRFPETEREINSZ I ENARETHY
. RBBOZES% &R LAVWEET, Bx0&EKR. EXMA. EEEZTIE
NTED, INHLDOREMELEZOERIE., HPAOHELPESICEIND L
HIZ, BEFREKOSEHEICEEHINRBL ZOHFOHEHRICET NS,
FF= DFERBA

1 0 ElER B

11 2B O T

12-BETF

1 5 - [Elx8

2 2 ARRD AR~

221--@KA

2 3--HER0Y 7

231--B&Ef

2 5--22H



WO 2016/203778 7 PCT/JP2016/002961

31 HBER
3274V



WO 2016/203778 8 PCT/JP2016/002961

s5RIA1]

55 RIR2]

[553KIR3]

[553K1R4]

fa R D&

RIBFOETF. RO ORBHEEGFDONEZMEDERER>T
BOBEEFZE L. JORBFOEF O G M Fimflh S0 K btE
YIAFEFNZBRERANXDOOEEHTH > T,

BIECRIBZCEs Tk, Ol#sgheE. Z OEEREO A BIC—AFRICERY
T oNEARIKORAR—7, RO OERKORAR—7 DHARICAH
BREA—EMICERY ST ONTWARERD Y 7 &, gidcHERD Y
TONREICHITIRICEEI N TN ENLEREOH S EICHA > THK
INEBBEORIBE%=H L.

AIEEFARIRD AR — 7 %, RIGERIBHCIEFO. RIEEAINK[DRIE
YAAARERICER T, A DRIEEABIRD Y TITIE T ORAIDOZEEH S
RIS EREDORIBEICR L 2E8AL 2R T

& EFHME T HOERER,

AIEBARIRD AR —7IC. TORBZERT D BIAZHKITLIE
AR E T 2 RIE N ICEBOOEEH,

AIEEARERD ) 7 OREE & WA % FiscOERE O 4 E 2 ICIHE
BEMZ2RMYMNIFLEIEE2RHHE T 25 KE ICEEEHOOEER,

RIS BRI ONEIC. RSOGO AMICA>TT 1 Y& —1k
BIICER T T, RUGCOIEsE & HICEEGRI ., R ARANDERTZEL
IHBIEERBET HEEKIEI ICEEHDOEER,



1/2

WO 2016/203778 PCT/JP2016/002961

[E1]
10
18 17 | 13
] 3
(
12
| ] W
121[[ — |16
é j@
25— s
26 AT ATATAYAY. /
23231 7
> N ; 15
: //4{/ \rwfz-—ﬂ 1 2
32 31 27 21

[E42]




WO 2016/203778

[E43]

2/2

PCT/JP2016/002961

-

g

—

25—

26 [
23/231 1 -221 /
¥ —>
) ijz“ﬂ

t—16

15

(L]
31 27 21



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2016/002961

A. CLASSIFICATION OF SUBJECT MATTER
HO2K9/06(2006.01) 1

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

HO2K9/06

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2016

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2016
1994-2016

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Model Application No.
No. 170674/1982)

27 October 1982

specification, page 1,
lines 2 to 14; fig. 1, 4
(Family: none)

annexed to the request of Japanese Utility
057960/1981 (Laid-open

(Tokyo Shibaura Electric Co.,
(27.10.1982),
lines 4 to 13;

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 4-368450 A (Toshiba Corp.), 1-2
Y 21 December 1992 (21.12.1992), 3-4
paragraphs [0003], [0008] to [0011]; fig. 1, 3
(Family: none)
Y Microfilm of the specification and drawings 3-4

Ltd.),

page 3,

Further documents are listed in the continuation of Box C.

I:l See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory undetlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priotity claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search
04 August 2016 (04.08.16)

Date of mailing of the international search report
16 August 2016 (16.08.16)

Name and mailing address of the [SA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyo 100-89815, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2016/002961

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

annexed to the request of Japanese Utility
Model Application No. 054157/1987 (Laid-open
No. 160065/1988)

(Meidensha Corp.),

19 October 1988 (19.10.1988),

specification, page 9, line 8 to page 10, line
7; fig. 1

(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2003-250248 A (Nissan Motor Co., Ltd.), 1-4
05 September 2003 (05.09.2003),
paragraphs [0049] to [0056], [0085]; fig. 3 to
4
(Family: none)
A Microfilm of the specification and drawings 3-4

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2016/002961

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2016/002961

Continuation of Box No.III of continuation of first sheet (2)

Document 1 (JP 4-368450RA (Toshiba Corp.), 21 December 1992
(21.12.1992), paragraphs [0003], [0008] to [0011]; fig. 1, 3 (Family:

none)) describes A: a rotating electrical machine including "a
ventilation-cooled rotating electrical machine which has a salient-pole
rotor and a stator (8 - 9) surrounding the outer periphery of the

salient-pole rotor with a maintained prescribed spacing, and in which
cooling gas is fed in from one end side in the axial direction of the
salient-pole rotor, wherein the salient-pole rotor includes a rotating
shaft, a disk-shaped spoke (1) attached integrally to the outer periphery
of the rotating shaft, and a cylindrical rib (2), of which an inner
peripheral surface is attached integrally to an outer peripheral surface
of the disk-shaped spoke, and a plurality of salient poles (5) which
are disposed radially on the outer peripheral surface of the cylindrical
rib, and each of which is formed extending in the axial direction of
the rotating shaft, and wherein the disk-shaped spoke is provided on
an end portion of the salient-pole rotor on the side opposite to the
side from which the cooling gas is fed in, and through-holes (3) which
pass through from a space inside the cylindrical rib to the plurality
of salient poles are provided in the cylindrical rib" B: "wherein
ventilation holes (4) are provided in the disk-shaped spoke, passing
through from the front to the rear thereof.

Therefore, the inventions of claims 1-2 cannot be considered to be
novel in the light of the invention disclosed in the document 1, and
have no special technical feature.

Consequently, the following two inventions (invention groups) are
involved in claims.

(Invention 1) claims 1-2 A and B

(Invention 2) Claims 3 and 4 A and C: A rotating electrical machine
including "attaching a discharge resistor to an outer peripheral section
of therotatingshaft facingthe innerperipheral surfaceof thecylindrical
rib™"
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