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Commutation Theory Based on the Characteristic
of Brush (1st Report)

By Toshinobu Ichiki
Hitachi Laboratory, Hitachi, Ltd.

Abstract

A general idea of sparkless commutating zone of d.c. machine is not avairable
from classical commutation theory, but it is becoming prevalent from the the-
ories by Abe’s and Hayashi’'s. However, actual results of commution test do
not satisfactorily agree with the both theories.

Generally, the contact drop of the brush with respect to the steady current
is as follows :

1
v=kG"™ v=contact drop

(i =current density k, n=const
>0 ., n>l
The writter studied volt-ampere characteristics of the brush with respect to
the current with a steep wave front superposed by the steady current, as in the
cases of current at entering and leaving side of the brush. And it is ascertained

that volt-ampere characteritics in the case is shown as follows :

B 2
R R
but m=const
n_>m >1

and g¢g=G4+¢
but G'=mean current density of load current
g’ =current density of peak current
The writer has made an additional theory of the dynamic characteristics of
the volt-ampere and vibration characteristics of the brushes to Hayashi’s theory,
as its development. From the writer’s theory, the voltage ezr showing the limit

of spark at the leaving side of the brush is as follows :

n—m

; - Pe \
6ZT:?56_‘L3{T VmaxG = ( h:q)

but, v.=sparking voltage of the brush

L=self inductance of short-circuited coil by the brush
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yr =width of the brush at the leaving side

Vmax =maximum value of relative velosity between brush and

commutator

Whence, the limit of sparkless commutation may be shown as follows :

1

+ezr+ LG ™ =er = —ezr+ EG™

but, er=e.m.f.
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Fig. 1 Schematic Diagram of Commutation.
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