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A Study of the Method of Controlling Speed
of Synchronous Motor

Tadanori Zusho, Osamu Kondo

Abstract

The torque and the mechanical power output of a synchronous motor can be produced only
when the m, m, f waves of rotor and stator are stationary with respect to one another. This con-
dition is true for the motor not only when it runs at synchronous speed, but the stator runs back-
wards or forwards with any speed.

On the basis of the fact mentioned above, the writers established the analytical equations be-
tween those revolving stator and rotor theoreticaly, and developed a new method of speed control
on the synchronous motor in this paper. That is to say; instead of a bandbrake “Supersynchronous
Motor”, A, C or D, C generator is mechanically coupled on the stator; thus, the mechanical power
produced by the stator, through the generator, is transformed into electrical energy, which can be
fed back to another motor mechanicaly coupled with the rotor.

Theoretical investigations lead us to the conclusion that this new method has some important
characteristics, which are briefly stated as follows;

a. The starting condition, the starting torque, pull-out torque are improved, and the speed is
changeable from 0 to 2 #n,.

b. This is more capable and powerful than any other methods such as Schrbius drive, Kramer
drive, Ward-Leonard System about p, f and efficiency.
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7. EMEHE—AY MIONT

MEE CRABOHNBBIZ DO THU L BEEHROSEE T 5 LEETFHEET 24
LBHOFRPBEHREES L AR, o THHE, RELZOBNEMEL ARET 5,
BB EO MBI RN TEELSRT-EHSEEE— 4V MOV THENS, &

L; BEFRUOBHREEDOARERE— 2 b, L BE&ET, HHEHE AFOAK
ke~ xv b, ETREEETME, HEFRRLQES T 2 VF i

T:=1/2 L} T,=1/21I o
¢, EXEERBOBETARTF Y vy I xvFEF~E UG ETHRRDEBEE20ELEED
Lagrangian L %

1, , 1. .,
L=~2713a}3+ 71}(0,"‘ U (6) (39)

& 172 %, Euler-Lagrange @5
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d <6L> OL _ o (36, o) (40)

de \'66;) " 96
;D%@E%ﬁﬁﬁﬁ*@%ﬂa
A EF PEERRESR & E AN 0+ 4o, BT BRERSR & T o+ 4o, 12 nE S
Nicl g5 (BL o=0sto,), K2 & EEERR & BET IO AEE o &
4w = dws+ dw,
EBVEIZ 0 =dojdt TH B LR
dé _ dos , do,

@ T a (41)
(39) (40) (41) X X v
d%, _ 0U©®)
L=ae = % (42)
d*,  0U(d)
L~w2 55 (43)
ETRDHEI
a& &6 (1, 1\au@e) 1 0u@
ﬂ“&+¢*‘w2—<g*‘L> % "I o (44)
ccT
I= IsIr/Is+Ir (45>

L33, BIBEHNWHEOMBNICEINT U6) Ao BSMEkes~ 2 v [ 225 Ll
o THETHILOBALARCHUE R E MBS D, X5 RNT—kic I<I, #RLTREY
HOREHFOTRENCHBEICET3RIFERERZZIRY, M4 R Touw)/6es
FEHROFE PV EERLUABHBET TR 6 RE—HT 5,

7. ¥

il

PIEFE L TEENRRREREZF 2HHEFROFHHFRIC DO THAB L L BZ ORI S E2E
$F B ERETRDED TH B, |

(1) PEepBEMMTHERMETRICH® L THEE Vv 27 oF 08 B RHES
HIZADNT) BDREABRDEIHEROARREFEE TN, BREBENS,

i) AMOBERZIGUCHETFMBENZEERAGT I iz kDo, B, ety
S E TR Z OEE— v 7R EENLE S,

(i) BE bV BFEGREEAE L TORB IV LDTSKRELT 2 EBTRTH
Do EREE v BEPRESR I OEHFESEN TV S, BEtRBEENT TR Z20ER
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PV RBHE v XDKRTH B,

(iv) [T, HETRICEET 20EBELMCIBEORPESRE FiK ©H 0 FRICH
FE2ETORTEERIIRAPESHRE LTORIZHRALZDTTALLES,

(v) DEFEEZRIEEN TS EPHED,

i) T Frd - FER, RRTRERE & 2 FEEREROMEHAS R Ic kR L
THBROBEDS RN TTHNEHROER, BRESHETH 5,

HORECHOTHDRER CEENSEREANFE L, IbzoBEko@dicEs 3
EETHNIEZZ2CENUFICHREO 7V~ P v ARETHE LT, EBROBAICBLD
RERFAPHEEMAICROTELEL vy, HH, PFEFCTHRYOBELRITL Z DK
TEbELT, BELATRSINIE L L BRERORANRRT, DERBONE, XEEE
LENEEORMOMT SN BIIEBINT NS, D Eo#EA, BUKRERICISERZR
EiHBOTFTETH 5, (FAF1 40 424 B 30 B 2H)
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