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Construction Method of Brushless and Commutatorless
Motor Using Single-Phase Low-Frequency Inductor

Type Machine

by Hirohi Kazuno and Noriaki KivoHIRO

Abstract

Previously, we had tried to improve the inductor type high-frequency generator to apply
to the commercial frequency range, paying attention to the fact that it is a brushless
machine. It has many remarkable features in the structure compared with the ordinary
rotating machine. The magnetic field acts along the axial direction. The armature coils
are wound in the form of solenoid on the iron cores that are arranged in parallel along the
axial direction with proper distance along the periphery of the stator. The shape of magnetic
pole piece is choiced so that it can maintain easily the sufficient contrast of the sparseness
and denseness of magnetic flux.

In this paper, we will explain a method of construction of a brushless and commutatorless
motor which uses the low-frequency single-phase inductor machine with the series diode
system thyristor bridge inverter. In this case, it is a remarkable feature to be able to eli-
minate the distributor which is using in the usual commutatorless motor. Instead of the
distributor, the e.m.f. induced in the pilot winding, which is wound separately on the
armature core, is used to detect the position of the rotor. Therefore, the position detector
becomes very simply, but its function is exact under the various loads. Moreover, we will
refer to a determining method of revolving direction and a counterplan to prevent rotor

from falling into dead point.
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Fig. 1 Structural diagram of the 4-pole single-
phase inductor type machine.

JAFR2ANTHD, BEEFEREY v/ 14 Pk
TAHzEwLy, BERIELANOERKREE FICE
ha0T, FHEBDLNSSEHFLEZTT 5N
D, B RS XOTEOETERITH D, Ei,
Ao, BELRRARER DG T2 CLE
T R RAER O BHERS BB R e BETh 5,
FEFIEERRIIAREMERA EFIAT 5 D,
BMEAAEROBWOBEFEORKTH 5. £ 2 ChHliR
S TETAREREDO 2 bS5 A PR TELET
L HERTDC EATETH D, BB D A~ 7 v
AwKEL, MEBOZhE /NI THLEND D,
BB S — 37 v ARITBENH 50T, MK
MO — 37 v AP CEE L, MR O g5
REEL, OF CHETOERER D OCIBEHIEROB M
wHEME LI, ERICHh - TR AP IERERC s
B X OB R RE L, BB R X OERT S
DITRIBE Lico $7c, BETEROBRIIERTRE
B X ZEBOTHREBOBT D X 5 BE LI
L LTCEET IR 5 8MO A THR Eh S & i
Bo FERMEEARE LTT v 3 =0 — 2 %A L

3. E|TIORERTEEROEK

BAEEREHFEF ORI RERE LA
B&, B, 50Hz, 44 1500 rpm, 100V, 20A &
LT Lo TH Y, MHERIE U THEHERRY b
BRTEI5M T\,

— D TEE TR\, ERELERER
D—2& LT, BEETFOMBERHEERNNETHD,
TRIINSEBEEHRTDHLORMHET 01— TH
Bo THNIIIRBEAD LD, BEYEMEE H\wvwicd
O, FAFABERECEFIA L OEREOHRND
b, WEFEEREFE L TRNT bhTwb, &
AN, HROFEFHEEGE#ESY AV AEEIRWT
13, BEFHO RCBETFEREFOET, bTHo
YV A FIREBEEBZBLTRIAZ LRI Y, B
LEHOBHEBHCIT S 2 &N TEHDT, Zh
S wy PERE LTHIRT 2 bl HREEHO
BEMMH L VEBETMNEYBERCMbDZ ENTE, B
MBI FAEREEBERESAE LD, AR
BT RERTEREORELHFHLAL Z LT
RN

Fho, BB L AR R TS 7 Ti
CEBMTNELEDNL DB D, £DO—DIL, BT
FEORBEISBE v FAILHOBHFEETHZ L TH
D, 15—, EETIHIHYPET y FAL Y M



FEFI524E12 7 INBLR % T D e tR28%
P .
A, ~ A, T BT (F5E)
N P, P’ SRR ()
il N, ERTEE
N Ny @ RSB (R 2 4 v)
rI\\'s {Yf - m N, 1 o84 oy b
\ \ T N, @ T R MG2
| ;] Lo, g%
J MG1
r o
. _ _ (4] B8 5 e~ T
4 THEAR A = 28

-2 4 RS T RS o R

Fig. 2 Illustrative diagram of the 4-pole single-phase inductor type

machine.
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Fig. 3 Stop and lock mechanism.
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Fig. 4 Block diagram of the control circuit.
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Fig. 5 Illustrative diagram about the
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ing. Fig. § Phase relationships among voltage waves and current wave
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