
INCLINED BRUSHES

It is often said that inclined brushes are the most stable ones, on both rings and commutators.

This general view, usually confirmed in practice, merits nevertheless a precise study.

Consider to begin with that a brush is influenced by two forces:

– force WF exerted by the pressure finger spring, whose direction and magnitude are known,

– reaction WR of the ring or commutator having an angle of w with the normal originating at the centre of the
contact face. This angle is called the friction angle whose value is known.

For the inclined brush, Np and Mq of forces WF and WR always intersect at an obtuse angle and at their point of
intersection O the resultant WA is applied which forces the brush against the inside face of the box and ensures
its stability.

REACTION BRUSH

Fig 1 illustrates the reaction brush.

If O is displaced towards H as a result of increased friction or insufficient angle a, the brush tends to lift in its
box and the bottom which is no longer in firm contact with the collector tends to "chatter".

It can be seen immediately on Fig. 1, that by increasing angles a and b the stability limits of a reaction brush
are widened.

The generally accepted angles for a and b are about 25°.

TRAILING BRUSH with BEVELLED TOP

See Fig 2.

The diagram shows that the stability is not adversely affected by an increase of friction if angle a remains fair-
ly small.

If a is large the pressure of the brush between the commutator and the bottom of the brush holder could beco-
me excessive.

The values of a commonly adopted, lie between 7 and 15°.
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TRAILING BRUSH with SQUARE TOP

See Fig 3.

This brush is stable, whatever the friction, but in contrast to the two previous cases, it is poorly supported
against the inside of the brush box because the point of application O of the resultant WA is found at the fric-
tion face of the brush.

Under these conditions the top of the brush is free: it is therefore able to vibrate.

PRACTICAL CONCLUSIONS

From the above it is seen that a reaction brush is more suitable for medium and low friction brush grades. In
this case it is very stable and therefore generally used.

In addition, it is necessary to bear in mind that the trailing brush has the advantage of possessing a greater
useful wear length than the reaction brush.

Of course these considerations apply only for one direction rotating machines.
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