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Field coil (edgewise).
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Bolted spider.
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Dovetailed spider.
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Construction of ring method starting winding.
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Construction of bat method starting winding.
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3.3 Uy ®® U fin tubes.
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3.4 ZHEE U 1 OBEX
Double tube with U fins.

3.5 ZFNSTE FUEDR (ERDHRETBRCARL
b o) 2550kW 4P 6,600V 60 Hz
Totally enclosed inner cooled type motor.
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Totally enclosed inner cooled type motor.
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Squirrel cage rotor.
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Shape of rotor bar.
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Temperature rise curves of rotor bar at start.
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Endring support of high speed squirrel cage rotor.
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Sleeve metal, pedestal.
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£ 3.1 pAqfzbows E-b ORIELEE
Standard specification of HISTLOC motor.
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Torque, current characteristics of HISTLOC motor and general
squirrel cage motor, and high resistance squirrel cage motor.
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Comparison of HISTLOC motor and general squirrel cage motor,
and high resistance squirrel cage motor (measured values).
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Speed Control of Single Phase Induction Motors by Thyristors
Zenroku MAEKAWA « Kenichi ONO

Consumer Products Research Laboratory

Application of semi-conductors in addition to various features of single phase induction motors has made it possible to control the
speed in a wide range and steadily. This paper introduces simple speed control circuits with feedback by phase control using the
Company’s bidirectional thyristor, BCR. Special study is made on the stability of the control system and some problems encountered
in putting the devices to practical use, are briefly explained. It elucidates that, to study the stability, a transfer function of each part

is to be obtained by experiments and calculations first of all and according to the Nyquist criterion definite answer for typical nume-

rical values shall be made available.
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Phase control of motor and its torque-speed curve.
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Calculated r. m.s. voltage vs. conduction angle (for resistor load).
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Diagram showing operating cycle.
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Diagram showing tripping mechanism.
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Equivalent electric circuit of tripping magnet.
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Analysis of Eddy Current Problems by the Finite-Difference Method

Tatsuei NOMURA

Central Research Laboratory

The recent development of electronic computers has made it practicable to have numerical calculation of problems on electro-

magnetic fields with complicated boundary condition. Numerical calculation by the finite-difference method has come to offer a powerful

means for the analysis of the problems on the magnetic field of electric apparatus. This paper describes an analytical process by the

finite-difference method on problems concerning magnetic fields including eddy current, and also examples of calculation.

Errors in

this method and the application of the method also discussed. As for the above method in which eddy current is involved, herein is

given a method extended to permit application even to the case where many conducts exist within the boundary ; examples of the

application for eddy current problems of slots in rotating apparatus are also quoted. About errors problems inside the slots are analized.
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BER e E—DDBELCOWTRN LN T WS, BHISHOLE K
DHIEERFHCE 2FHRICHEL, EXEB/CHT 3 L EH
HOMECHEATES L5 LA2®,

2.1 ZaEpst

MR L WE T E B ERELHIC B TR O RS R
i,

rot(—l— rot A) =T
i

964 * ALY

THD BN 2 HEICHIROE X TN T 3 RIS L # 4
FHEOHBTIERE u BB TH D LT D e, HAXBERCEN
i,
224, ¥4,
ox? 3yt N
L, Jo iz HREREE, Az R NoMrouel TH B,
BAREE B L EROMY E0MRA,

2B
t o — =
rot E- o

THLhb L, ZRDE 5 CE S,

e L, o BAREE, « FEXEEE, CREEoFE#HA LI
DETEIERTH D,

CZTRE2 1IORT &5 ABRANCEROEERXD sHEEE
25 ERCEBFEFICL > THE-> T D, EHBED I S L
Yo HBEBOEEOFHO AotfiFuoty & Ay & L, EikEOF
BERIC HIET 3 B SEE gradoy LB FAbb kOFY
BROBRBEY —vgrade, & LT, BREEY

Jr=o{—jo(A,~Ay) —grad gl 2. 3)

U

ft L

|

Z
E 2.1 ZR0oEKRDD DEEA D 200+ NOEK)
An example of the problems with several conductors.
(Cross-section of an iron slot)
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AUBRICERAREEIE LA e Th b,

COXS R LTELNARTOMEER Co ik, J321RTy OF
L 46~56 155 L, 217 00F THB, 2ZLIDE b
DEL, WEREHE TR R L, FEIEE & R EREHE O R A
L 7zo

.1 X bHLREEEY, ABUA-F B b OFEHIL 16 (FE
8EEDD) ThY, H2EHLE I FOMGT B BRI, ATYH-F
PIC al—ti-b 1€ X » THERE XL Tn 5,

clock

e address  register
pulse

| ; {

] { Y decoder

address register

!
read pulse’

3.4 IRER

Drive system.

+5V

Li ok

3.5 BRmEH

Drive circuit.

: Drive line
e
Driver
i
Sense
line
Sense amp.
{ I
Reset | Data register
pulse
3.6 AR
Sense system.
T
; e
Fa-g 1 ALYFYTH=F I
R 20 ! # -t
| ! bt 1 |
i H ; T T :
t } ! ! H
AT H—f <7°‘)7"/7°“i7"}7‘/7‘| AEY B
- R - -
164 Doan | A 1615
H 1
— | -

3.7 512 8% €21
512 Word module.

974

3.2 EEHR

BREROMR LR 3. 4 1Fd. BERE, XFi-4, YFa-4 %
LU F5MA DEOH BRI LTWwD, PRLABFOTA 3Eut &
Xy-d T, Bh D Lub ik YFI-4 T Fa-F ¥hdo LD FI-F
A% ES Fs(A- T Fa-F F 5. CDE 5% Fa-F i, Partial
Decode LIFIENTWD, Xsa-4 IKlk, D i Read Pulse
HF\ 5 T Read Timing # 54 T3 BEHHEZT~T TTL
NAND 4} THER X TV Do LzdioT, EREY Az & Avz
ThHb. TTL-IC @ fuz HiAR, T, GrToRHE) ors s T,

GrEbERED ko dhxvnoc, EEboky, BT
FEEEE) S & LTHWTWw 3,

BBz 3. 5 icRd ko, Eiikk-T 8V ERELCDY I
FoTnd, ICHHOEERFREY 35 VEETH 523, &I
oD LBtk 5T, 4~45V ETHFT C LB TE Do
31T RS, FsaA B I UEIE «2)h-F KBlEh T
%0

3.3 BER

BAROMEZE 3. 6 ICRT. BRI, BAMK, towzruib
LU F-aLu28 OZOP bRILL TV S,

BERE, e LT, Avoitn 2D SUubAg-y TH B Rugh
R, 3EOLEERT, H1ELEIECESHLEDY, B2
JE 72 ATH B, BAEROKIRICE, B|HE Juvuy A
BRI T35,

tuarud &, JUruT & aursd Kd b be JUTLI RS
v2a 1B 7u7 (AR T, BIEHIERIZNG, hobdo HEEE
FI9MHz TH Do AMurud i bousas 3 BRI C, REEE 2
1wFud BRTH Do BRKED F509ag @ A= &, ato-7F B
DRBNT D, HHEEE, +5V & -5V THo,

Foarpza ik, TTL-ICIc X % 2YwdonwT 40 BT T N C
w3,

3.4 ROM>Avy 2 &ROMEY 21—

ROM Jows ik, 256 8% (10,240 tw ) THEKEN 20 BIRMIIC
3, AEYA-F 168, Syrodn~F 44 (10 BIRE/A-F), Awoitwl
BT E N 5.

ROM €52~ i, ELFrwddnws HXTROM Jows 2ik&E L
YDTHB, Lo THENCRWL bThIKiETE 5, Y7
J—d K B ANH-p FHWTWDB DT, Fl— 7otasts Tk, 2kW
ECULAIRETE v, ENLL EOIREICE tuztLot Z AV 5.
3.7 5128 a1 D h-F BEERT. KENIESD M
#RTo

ERGh Sz 3rF b EERT (T) % 20ns & L & D ek DFF 5T
EZ, RotEHTHD,

“1” HAHERE (Min) 3.2mW
“1” 7] Peak Time 62 ns
SIN 53

4 £ B # 2

&Eli%, 256 5o ROM Jows iVEL, 128 BRE9ELEL 2 RAE
TUTFTOHEBEThR > %o MIEES X UHIJI Peak Time DF[H
B 3. 4 HiTik<7c b B D TH B, EhVAREZNSE { A
20T, SIN OFFHEE 77 L 5,
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2.4 o-pzadF L a-o fHHEE
Coke furnaces and coke pusher.

B, ROHEMUFEICHS > TETT 5. MG A b LR
T, a-of1¥ BEILF S EER, KoL TEFE~ETL
OV % iR T

SEE®EL 2 3-o2 FOFFEEE, K 2. 3 KR X5 e
B X D Tl L D § 1~440 %-¢ 1 1,100 mm 0GR < 7%=
bATnb, bt a-uby R XA TELL~80, P AwbLz
FREATESL~495 DIEC A LATEY, TohEHUVEERR
FRALD E1 fFEE2, K #6, 11, §16----- & SR TR
v, #91 TIHFRORFIHBKL DG £3, 48, 13- 2 3FDORT
ZIRHO£93 TR 9. RIXBFORF, 2HEORS, 4FEDR
FlelicrE L, 4F/ORINOEHREM ORIEITLCKE>THL,
$60 1FORFNZFTAS. COX S ICHEHULIEER TR 5
TRCICHHIE L < fTRabi b,

3. a—-sR{AHEEE

P 002 FOF S22 3T L E X CEBLTA PR
T Bk, a-o2 FOFRE 0—o2 RIS, BAEL Y o
— oA W BECRRPEATS L EAROIUERE—CRELT A b
L3, 20 LA SOm YT L X UEBE2 TR 5Pk
Bhrlrbhb, 3. 1 KR &5 AfEICEfEh Tn 3,
P OVEEFIRR 3. 2 KR & 5 WE T8 M| Gl ~ 3k
U, WPz B % 0—o2 PRHAE ORIE A~ b TR B I
VPR T OB S % L b, FEALIMUBIC LY a-02 b
COFUER) 2ITHR 5o WL 56 K X D IRF -0z RIFHIL,
HHHFE T BIF SR BB X Y IF R 245 T 5 o IRIG A~ 2,523 mm
#92, 3M154) FfTL, AL LERHHHA % OMBE~EHE TR
BRI X D AL LODPRE R BE O LERIFPRN~ANT
b LEERfTRY, 2L LR THRDEZEZFL S, B LTl91y
L OYEERFTET L, ZE~ 2977 mm EfTL 3 PPEDFEDA L
TR 50

PRHMS I BE L L OVEE MR LITTA 52, &b LVEERCR D
LHEIC X » THEEEND bR~ ENZARE hol KY, fiud
DWFNC s o e G ERCVEE TR B8R < DR BERE Bei kic
B SN R URLES~ET L, RURPHSB EEVERECHET 5.
i EoR URAES N 3 TS b (2. 3B, R 1~
0CH2EETH o ADFM) ~, F41~E80 KHB L EX ¥
2w (105 FH) ~, £81~2951CH B & &iF 43t (111 FHih)

978

26 |25 124 |23 || 22 2]1 20 (110 |78 {177 |76 || s
!
|
Fﬂ\/lmtﬁ 04
]: I
- - e R = - == T
5 ¥ } . a‘
stk : lﬁﬁ 7‘?‘,&\115,3 -
e - / VB ] s Ptk -
Ls J s sl
8 | i
Eh vk |
&
& L;r
i
La
|
L
2 523—

3.1 $HUEOMEEME

Arrangement of coke pusher.

SE Y

ChMHEREY

i
|
|

pa
1z S
(e Al A

R
+

r_wﬂ-
|
E

N
it

3.2 fHIEEEIE Jodsa

Running programs of coke pusher.

~HETLR LR E ST 20
4 HBEREE

MBS OFITERIZ C 0 X 5 RVEER TR S D r T HLFE
B EST M HESME L 2 b LR, KLU E RS
TAE LIRS, WIS OME R RIT 2R, ETED
B BED) & ¢ 5 7o OBUE A L e X DT 5,

4.1 HhEIRGEE

1—02 FOVERR IR~ X 5 I HIC 5 PIRGICHAIE L T
b, B, AR, o-ofqF EitvFhobaFH U Ak
WCEEFTT 3 e ot i £EILBOIGSIEE 2 8y, P, AT,
-4 EE—FEHETE 2 X5 LTn3, S0E EEE E
HHBE L s L TR WS AT, oA BICD» T b B R 3
BT, HHEAREERIBREOLIORZTOEEHETES D
DTH b

M -OWESEBRPFMLFRESERTT 5 4100, FRZHI
HE, L4401 SETEBICK > THEMICHES 2 KO 2 B LUFE
SICEn B Lyra B XU ATHESHIERE, 20 10 #Eic X 5 FE
Sk 2 EECERT B 10 # 2 B REE L O bR > T bo
i FHESEE O, B UFESHIGERESM I ITHE I N,
<RI 2 02 E HLIFRS % Hittic LT o B 2174
5T LMNTE D,
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NS

R bIER 2 ETEDE LI T B EBIER~KIECERA SN 3 BECH 5,
TR b SN-500 A ) —H2 TEHEE % BVERTSE LA & AR B XD TR,
COXS BREICHILL T, 7-0 B, BIFEE, WAKCOWTHERRHAER, ¥
7ciC Package type ¢ MEL-PACK 500 B5ERE L 7ro
(1) BEABEGEBECHT%H T % Package H,
J=H201F DRGI, 217 RO C A (BE) dvto-n, FEEBORMR Y, BEL
ST XN 5 BUREREIC I3 R B b B,
(2) WHREECE O, FrEEE R AT,
Hitb3 o 1kg BB X CMA T, ARITEMCHEH SN AR - FORR, UECk
D, B, G Y RBOEN L A TYFRICHBEETE B,
(3) SLCHRE s3u0-5 B k D5E_& & 7—2 EHl#.
RIS IC B 1) % IR OISR B L7 SLC HR e, 4910-5, oti(r, 18
IAEARE 2 ¥ 0 o1 b BREMOM ALY T, ¥IC 7—0 BAEMC Jvto-1L 15,
(4) PRERES.
B b=F D NoFL TR, DuBubr—31 OFREOWR, o1P B ORI EHRE
(o1t BRlik, o1t BB FREEHMOTIK A ¥ i3 X HADH ~ DHit.
(5) (RFEBRBES,
LA R A LD RIEEIIC X D IEBEEE LA Lo $22% 2 L—2CHE AR
BHHERREE L LTw 5,
MEL-PACK 500 fig—H53

B SSSSSSSSSSS——.—.

MEL-PACK 500 J—fzp—2

& & i % SN-500 B
# il i 5 AC TFHtE (B, MA-500 ZEF T — 2 i {EED
5E ] ki #to (A 500
o H =% 40

i % SN-500B
7 WHY 4 v & (mm) 3.2(2.4) 2.44 FRBH e —ILHE
1 VA YEREE  (nmin) 0.5~8
; 74 Y % 8 08 F7rw—~SHRK
@ il ) ¥ 6 F4 U= 2, SLC KR
o | i i Wik, 7 v METd s~
w i T (ke) 18

LI S - (mm) 230 X 475X 555
- T % MV-501 B
B #HY 4 ¥ & (mm) 3.2(2.4) 24¢ HF o 7F 97052 250
T R - (m) 3
4 '#.? # 7% EN BB & #

[ BALVERT]
R

BAETAHRTER O EG-21 A-1 % EX A TR —BE LML, HireTninrcl

1012
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NEWS BLASH Sw-®zZvsy NEWS BPLASH SwRyTyse NEWS FLASE Sxmiyzzim

(6) HHESZ|R 2HYwoRE U~

(7)) AHES DC 100V 3mA Bz

(8) WnEs 250V 3A AC J551 01— 7213 t5uraatfeF (GEd
e A50)

(IR R

WAL Y — LRy v FELRS RS IC 1t DA MEEERERR

FIBIEEE 600 m/min B2 CHHE & h 5 WiEEE O B BIESHEEHE F 0 7201013 HARE o
et BT AE & WP FIFA & ¢ 2 s B EPRIREE O SRR B % BRI AL
Tl T NE R FEIM & IS L e BUSZHREC 7105 ERICEIL, HIRIFED 710
JIRTE S 20 CO XS RAMCHHT 5 2 01C KO X 5 A AT 5 R 1C
L DA T i 25488 % BT L 720 -

T il 0.5~10 kHz

SERHIIEE DC 8V (£ 100k 0)

[ECRR +0.05 9

o +0.1 %

B #9740 ms

{3 FTI  A —10~-+50°C

HlH R I DC 24V DA T Zsifas

Av2A—730d BEZHBRO I AT ALz 23 1 HE - 3 7 iCi B il X DO ERss i —
B, ThaLLEERMB—-EOH AL 25EL, ChERL LTAN AL o ERKIC
LIS 2 EHEERE5 b OTH 5, DATBIREZEMIE T 100 kiz 0 AR TR PR
LZN% 20w AL2 & LT ez FRTHN ALz OFRE D TR, Tabb
BRI DD AT AL DI 123 ) T F—t BB EBIE, 2000 LR & SED 21 47
VA LA B, SEED 21 hva— 13 8D sowy AL %EHET 3 & BRI KA 7 B
BCDLE f-r MR EFACIRD AT ALz D3 A Y CHG 4~ B#EI»0 3 % ok
3%, 2BH & 3BAD 23 hovs— OHIE AR LTAN Sz 1 4101 © & 1o Eism
60 us & Az MY LT3, KEFRIEIORE 0.005 % LIS X U At (A5,
2t hvs- B0 09w BIBIEZBWEREDE N TTL Ho IC #{#HLTw 3 oHi A
A DFFFERERRE X RN B0 RIS AL OEEEIIBECRERG 2 ¢
— S1%-F GRERE £0.002 %/°C LIP) T8V KD T W3, DX 5 I LB
X UG SR IR D, chRERI—auF ot TR 2R TEB OIS LA £
WA ORBEEC AT 2 EREEEZRIHLTWw 3,

FIR RS 1~10kHz O HBARIER S X UL G EFR 2L ) 4
FIE U THVERIER F1wo TE 5,

1 & DA s ZEHE 0 L R T b O eHIB~ ki 18 100, 75X 150, BifFHy 200
(mm) O F551v1wbt KEE D LN TN,

[ ERT]
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