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A new commutation theory of electrical brushes
and its some applications

Prof, Kunio Hayashi

Abstract

Among the many theories of commutation of electrical brushes the Abe’s.theory is the most
excellent. His theory is onstructed putting the equation of voltage drop v = kg% into considerations,
where v is the brush voltage drop, ¢ is the current density and E and » are material constants of
the brush. And if the commutating emf. ¢ lies between .the’ follov\‘ring limits there will not appear

any sparkings on the brush.
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T is the commutation period,

where

A is the contact area of the brush

and L is the coefficient of induction of the winding element. '

According to the Abe’s theory in the limitting case of L-» 0, we obtain that e, is + e, and
there will appear no sparking for all values of e except oo,
The new theory of the author is as follows:— At the end of commutation period, we have
the following expression,
o= vyr — ep + Ly pyaV '
where vy is the voltage between the brush and the commutator segment, vsy is the voltage drop
of the total brush current at the total brush surface, er is the commutatf’hg e. mf L is the induc-
tance of the winding element. ’ a . , ’
We can solve this expression graphically and obtain vy and g1 (Fig. ()) The curve 04G i@
o7 (g1r), 04" = vr — er, and :
A4’ = vop — er + Loirys V.

Therefore we have the solution as the coordinate of the intersection 4.
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If vr(=4B) is greater than vs (minimum sparking voltage), then there will appear sparkings
at the trailing edge of the brush.

By this theory, we must have smaller v,7 or yr in order to have a better commutation.

In the first place, it is better to have a compound bruse which consists of a electrographitic brush
and a metallic graphitic brush, the former of which is plach as the tralhng side. This compound
brush has the commutating ability as several times as the electrographitic brush.

In the second place, a brush of the triangular contact sﬁrface, of which the trailing triangular

surface is cut off, has also a rather better commutating ability than the ordinary brush.
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