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3,191,085
BRUSH HOLDER FOR ELECIRIC COM-
MUTATOR MACHINE
Wieger van Dijk; Everhardes Catharinus Ettema, and
" Minne Krikke, Drachten, Netherlands, assignors to
North American Philips Company, Inc.,, New York,
N.Y., a corporation ¢f Delaware
Filed Mar. 14, 1963, Ser. No. 265,242
Claxms priority, application 1;12eéherlands, Mar. 26, 1962,
5 Claims. (Cl. 310—246)

This invention relates to electric commutator machines
of low power, more particularly electric motors for dry-
shaving and like apparatus, which comprise brushes fitted
in a bearing carrier of insulating material; one side of the
brushes engaging a supporting surface of the bearing car<
rier against which the brush is forced by rotation of the
commutator and a resilient element being provided in the
bearing carrier for biasing each brush against a commuta-
tor.

It is desirable that the position of the brushes relative to
the commutator should-vary to the least possible extent as
the brushes wear away, and that the spring pressure on
the brushes be as constant as ‘possible as the brushes be-
come. worn. ‘

According to the invention, the resilient element, pref-
erably a helical spring, co-acts with'a pressure piece one
end of which is pivotable about a fixed point on the bear-
ing’ carrier-and in a plane at right angles to the com-
mutator, * The other:end of the pressure piece is curved
as a segment of a circle, the point of tangency between
the brush and the curve -of the pressure piece being: off
center and-closer to the supported side ‘of the brush than
the non-supported side. " In accordance with the invention
‘the spring pressure on the brush remains substantially con-
stant with brush wear-and the brush positions relative to
the commutator remains substantially constant.

In one embodiment ‘of the: invention the center of the
curve of the pressure pieces is so chosen that the geo-
metric position of the-point of the tangency between the
brush -and .the pressure piece defines a slightly curved
plane with decreasing length of the brush, which plane is
also closer to the supported face of the brush, i.c., the face
forced against the brush-holder ‘or:biasing piece, than to
its’ non-supported face:.- On the one hand, the wearing
brush is thus prevented- from tilting  and, on the other
hand, the pressure piece may embed: itself in the brush
due to initial sparking occurring therebetween and sub-
stantially remain in said indentation or embedded relation
so that the contact area between the pressure piece and the
brush is somewhat increased.

To prevent the pressure piece from contacting the com-
mutator when the brush has worn completely, an abut-
ment is provided for the pressure piece which prevents its
further movement.

In accordance with the invention, the pressure piece has
a: cross-section which is preferably partly U-shaped, the
upright-sides of the U being removed at the curved end,
while in -one of the upright walls, on one side and corre-
spondingly in the body, an‘aperture is provided through
which the end of the spring may be brought to bear on
the pressure piece, thus providing the required rigidity of
the pressure piece.

Another feature of the invention, permits simple mount-

ing of the pressure piece and a low cost pivot therefore.

To this end the body of the pressure piece is provided
with a second aperture having two. different dimensions
in the transverse- direction or width of the pressure piece.
The larger dimensions of this aperture being located near-
er the curved end of the pressure piece and receiving an
upright tongue of the bearing carrier provided with a cut
on each side, the fransverse dimension of the tongue
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above the cut being equal to the larger dimension of the
aperture and the transverse dimension of the tongue at the
cut being equal to the smaller dimension of the aperture,
while the height of the cut.is slightly greater than the
thickness of the material of the pressure piece.

In order that the invention may be readily carried into
effect it will now be described in detail, by way of ex-
ample, with reference to the accompanying drawing show-
ing a presently preferred embodiment thereof, together
with several explanatory graphs.

FIG. 1 is a plan-view of a brush holder according to the
invention;

FIG. 2 is a sectional view taken along the line II-1I of
FIG: 1 viewed in-the direction of the arrow;

FIG. 3 is a sectional view taken along the line TII-III of
FIG: 2 likewise viewed in the direction of the arrow;

FIG. 4 is a graph showing the relationship-between the
angle & of the spring, and the moment of the spring, the
force directly exerted by the spring and the pressure on
the brush;

FIG. 5 shows the path of movement. or localization of
the point of contact between the:brush and pressure piece
with decreasing length of the brush.

The drawing shows: a bearing carrier .1. of suitable
known insulating ‘material, and commutator. segments 2
secured on an insulating substratum 3.- The commutator
is assumed to be displaced in the direction indicated by
the arrow -(FIG. 2). Included in the bearing carrier 1
is a carbon brush 4 one face of which engages a support-
ing surface 5 of the bearing carrier so that. the brush is
supported . in-the direction indicated by the arrow upon
displacement of the commutator. . The bearing carrier
carries a plate § of electrically conductive material having
a tongue 7 which, as shown in FIG. 3, comprises a narrow
portion and a broad portion. A helical spring 8 lies in
a cavity.of the bearing carrier 1.” One end 9 of the heli-
cal ‘spring engages the plate 6. - A pressure piece 10 is
slid onto the tongue 7, which is possible because the pres-
sure piece, which has a U-shaped cross-section, has:an
aperture 31 (FIG. 1) in its body having a largest dimen-
sicn slightly exceeding the large dimension of the tongue
7 (FIG. 3) and the smallest dimension of which is equal
to the smaller dimension of this tongue. The pressure
picce 16 is thus held in position by the tongue 7, but is
pivotable about the tongue to a limited extent. The pres-
sure piece 1% has a curved end 12 which bears on the
brush 4. The radius of the curved end is indicated by R.
The plate 6 also carries a projection 13 engaging one end
9 of the spring 8; its other end 14 of the spring. passes
through an aperture 15 in the pressure piece and thus
presses the latter onto the brush 4. Lastly, the bearing
carrier is provided with an abutment 16 which is engaged
by the pressure piece 19 before the brush 4'is completely
worn away.

FIG. 4 is a graph showing, on the axis-of ordinates,
the moment M of the spring, the force P at which the
end 14 of the spring presses on the pressure piece 10,
and the force N at which the curved end 12 of the pres-
sure piece presses on the brush 4 and showing, on the
axis of abscissae the angle o of the spring, i.e.; the angle
between the ends 9 and 14 of the spring. The line M
in. the graph s a straight line, which means that the
moment of the spring is proportional to the spring angle
a.- The force P at which the end 14 of the spring presses
on the pressure piece 10 is, however, shown as a curved
line, which is evident when considering that P is equal to
M/EQ where EO represents the distance between the
point where the force P is applied to the pressure piece
19 and the center of the spring and this distance decreases
as the brush wears away. The relationship between the
force W and the spring angle « is represented by a slightly
curved line N. It appears from the graph that this line
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N is substantially flat through the distance of the actu-
ally active angle « of the spring so that the active pressure
on the brush is substantially constant, even when the
brush is worn.

The point, where the pressure piece engages the brush
lies to the left of the center line of the brush so that tilt-
ing of the brush is prevented. In FIG. 5 the rounding
of the pressure piece is indicated by R and the center of
rotation of the pressure piece 18 about the tongue 7 by C.
It appears from this figure that the geometric position of
the tangent between the pressure piece and the brush,
with the brush wearing away, instead of being the arc of
circle 18 having a radius r, drawn from C, is an arc of
circle 17 having a radius r, drawn from point D, wherein
D lies directly below point C, while the distance between
C and D is equal to R. - By a suitable choice of R, the
pressure point may thus always lie to the left of the cen-
ter line of the brush so that, as the brush wears tilting
cannot occur. - When the brush has worn to an extent
such that further use is no longer desirable, the pressure
piece engages the abutment 1§ so that the pressure on
the brushes is eliminated.

It thus appears that the location of:the line 17 is largely
dependent upon the curvature of the end of the pressure
piece and that line 17 is curved very slightly during the
brush wear while from FIG. 4 it appeared that the force
N on the brush is substantially constant.- Uniform wear-
ing of the brush is thus obtained. Sparking and hence
greater wear of the brush usually occurs at the run-off
point, that is, the point where contact between the brush
and the commutator is interrupted. Due to the loca-
tion of the line 17, the brush surface engaging the com-
mutator is as large a surface as possible even with maxi-
mum brush wear. The construction described affords
still another advantage. The current is supplied to the
commutator through the pressure piece 10 so that spark-
ing initially occurs at the point of contact of the pres-
suré piece with the brush. As a result the curved por-
tion .of the pressure piece becomes embedded in' the sur-
face of the brush so that the contact therebetween is
greatly increased and transition decreased, since the
curved portion of the pressure piece, due to its small
displacement relative to the brsuh will lie in substan-
tially the same embedding cavity, only very slightly elon-
gated with brush wear.

The mounting of the assembly is simple, First the
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spring 8 is laid in the appropriate cavity; theén the end 9
of the spring is brought behind the projection 13 and now
the carbon brush 4 is placed in position, whereafter the
pressure piece 18 is slid onto the tongue 7 and lastly the
spring 14 is brought onto the pressure piece, which is
thus brought into correct engagement with the brush.

What is claimed is:

1. In a low power electric motor the combination com-
prising a bearing carrier of insulating material having
apertures for receiving brushes, a brush in each said aper-
ture engaging one wall thereof, a second aperture in said
bearing cartier -connected with said brush aperture, a
helical spring in sald second aperture, a pressure piece
hingedly comnected at one end with said bearing carrier
and overlying said helical spring, one leg of said helical
spring engaging said pressure piece for urging the other
end of said pressure piece against said brush, said other
end of said pressure piece being curved away from said
brush and engaging said brush at a point of tangency be-
tween the center line of said brush and said wall of said
bearing carrier. :

2. A motor according to claim 1 wherein the radius of
curvature of the other end of said pressure piece is chosen
to define a slightly curved plane defined by movement
of the point of tangency between said pressure piece and
associated brush as said brush wears.

3. A motor according to claim 1 wherein the corner
of said bearing carrier defined by said intersecting aper-
tures engages said pressure piece for limiting movement
thereof. )

4. A motor according to claim 1 wherein said pressure
piece is provided with an opening between the ends
thereof and said one leg of said helical spring passing
through said opening for engaging said pressure piece.

5. A motof according to claim 1 wherein means for
hingedly connecting said pressure piece and said bearing
carrier comprises a generally T shaped tongue connected
with said bearing carrier, a pair of connected apertures
adjacent said one end of bearing piece, one of said pair
of apertures being dimensioned to receive said cross bar
of said T shaped tongue and the other of said apertures
being dimensioned to receive the said T shaped tongue
and hingedly secure said pressure on said tongue.

No references cited.

MILTON O. HIRSHFIELD, Primary Examiner.



